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THE STRUCTURE OF WOOD 

FEW of either the makers or the users of 
forest products — and this includes all of 
us — have any conception of the real struc- 
ture of the material with which they deal. The 
botanist tells one tree from another by differ- 
ences in foliage, flowers, fruits, and bark; the 
microscopist, by differences in the structure and 
arrangement of cells which may be visible only 
through a high-powered microscope; the woods- 
man, by general notions of appearance ; the car- 
penter, by characteristics of texture and weight 
learned in the working of wood; and the ordi- 
nary user, by any combination ;i>f these meiSiods 
that may have impressed him in the.co'jr3e of 
his experience. While the botaaist' aiid the 
microscopist use scientifically e^Sact means of 
determining species of trees and kinds of wt)od, 
the lumberman, the cabinet-maker, and the man 
in the street use methods which, while unsci- 
entific and even impossible to describe, never- 
theless often suffice for their own particular 
needs. 
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4 LUMBER AND ITS USES 

Wood is bought, sold, and xised with far less 
knowledge of its composition, strength, stifE- 
ness, density, and other qualities than is any 
other substance that enters largely into our daily 
life. A steel rail is made according to a for- 
mula prepared by the metallurgist; there are 
standard mixtures for cement and concrete ; the 
physical properties of metals and stone are ac- 
curately known; but even the-best grading rules 
of the manufacturers are only approximations 
to the actual values of the different classes of 
lumber. To a large extent this is an unavoidable 
condition. A tree is not made according to any 
chemical or mechanical formula. It is the prod- 
uct of soil, moisture, and sunshine in constantly 
varying combinations. Buffeted by storms and 
subjected to extremes of heat and cold, drouth, 
and flood for a century or more, each year's 
growth is different from that which precedes or 
follows; and the resulting mass of wood is a 
highly complex substance of which we linow far 

too little. ,. 

'■:]Bi^-the ljk)bIeW8 of modem construction and 
utiliz^tian'.depiAnd that our knowledge of wood 
be iocPea'setl'iij 'scope and accuracy. Therefore 
th^-.tJjtiHcrrtesJ^g engineer, with his ponderous 
macTunes, determines the strength, stiffness, and 
elasticity of beams of a specified size and kind; 
the timber-treating expert, with cylinders and 
pressure pumps, finds out the best means of itn- 
pregnatiug wood with creosote, zinc chloride, 
and other decay-preventing substances; the pulp- 
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THE STRUCTURE OP "WOOD 5 

maker cooks and grinds different woods to get 
the best kind of paper; the chemist puts "wood 
into his retort, and gets alcohol, turpentine, 
acid, and many other products; but all of these 
problems go back to the fimdamental one of the 
structure of the wood itself. 

Porous and Non-Porous Woods 
The unit of woody structure, as of all vege- 
table and animal gi'owth, is the cell; and the sci- 
entific classification of woods is based upon the 
properties and combinations of these ultimate 
units. When cross-sections of certain woods 
are examined, they are seen to contain relatively 
large, irregularly placed openings called 
"pores.'* Other woods, even under the micro- 
scope, show no such openings. A natural, funda- 
mental division, therefore, is into "porous" and 
"non-porous" woods. Of porous woods, the 
common hardwoods are familiar examples; while 
the pines, firs, spruces, cedars, etc., are non- 
porous. Again, ihe porous woods are divided 
into two classes according to the arrangement 
of the pores in the yearly ring of wood. In some 
woods, very large pores develop early in the sea- 
son ; while only small pores or none at all appear 
later, so that a cross-section of such a wood 
shows, even to the naked eye, concentric circles 
of openings. These woods are called "ring- 
porous" woods. In other woods, pores of small 
and approximately equal size are scattered 
throughout, with little if any discernible group- 
ing. Such woods are called "diffuse-porous" 
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woods. Common ring-porous woods are ash, 
oak, elm, and hickory. Among the diffuse- 
porous woods are birch, beech^ basswood, maple, 
and wahiut. 

Pith Bays 

In addition to the cells whose length is paral- 
lel to the trunk of the tree, wood also contains 
other layers of cells of a different character 
whose length is at right angles to the trunk of 
the tree. These cells occur in thin sheets radiat- 
ing from the bark toward the pith, and form what 
are called the "pith rays" or "medullary rays" 
of wood. They are best seen on a quartered 
section, and are what gives the beautiful, flaky 
appearance to quartered oak and sycamore. 
The pith rays are less conspicuous in beech, 
maple, and birch, and are scarcely or not at all 
visible to the naked eye in the pines and many 
other woods. 

Springwood and Sununerwood 
When growth begins in the spring, the new 
cells are large and thin-walled. As the season 
progresses, smaller and thicker-walled cells are 
produced, untU the last growth of the summer 
is much denser than the spring growth. It is 
tMs contrast between early spring and late 
summer wood that enables us to distinguish the 
rings of yearly growth upon a stump or cross- 
section of a piece of timber. The transition 
from the large, thin-walled cells of spring to 
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THE STRUCTURE OF WOOD 7 

the small, thick-walled cells of summer may be 
abrupt, as in the yellow pines, or very gradual, 
as in the white pines and the firs. In the for- 
mer, the bands of dense wood are very conspic- 
uous; in the latter, they are sometimes scarcely 
visible to the naked eye. Counting these annual 
rings on the stmnp affords an easy and practi- 
cally accurate means of determining the age of 
our common trees. Trees which grow in warm 
climates where there are no fixed cycles of 
growth and inactivity, do not develop annual 
rings. 

Among the softest, most easily worked woods 
are white pine, spruce, basswood, and yeUow 
poplar. The first two are non-porous; the last 
two, diffuse-porous. In all, the transition from 
springwood to summerwood is very gradual; 
the cells are thin-walled; and the texture is 
remarkably uniform. None of these woods, 
however, has great strength. Hickory and 
osage orange, two of our strongest native woods, 
contain such large pores that, at first glance, 
one might think they were not strong; but 
closer examination xmder the microscope shows 
a multitude of very small, thick-walled cells 
which are the source of their remarkable 
strength. 

Sapwood and Heartwood 

A cross-section of the trunk of a living tree 
will show on the outside a belt of wood of vary- 
ing width, in which the vital processes of the 
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tree are carried on. Within this belt is a cylin- 
der of older cells, no longer of importance in 
the growth of the tree, whose function is chiefly 
that of a support for the great weight of the 
crown. The outer belt is called the "sap- 
wood;" and the inner cylinder, the "heart- 
wood." The sapwood is hght-colored. When 
tapped, sap flows from it, as in the maples; or 
resin, as in the pines. As the cells become older, 
their fimctions are assumed by newer ones 
closer to the bark. The living matter of the 
older cells is gradually changed by deposits of 
mineral or other matter, generally of darker 
color, which produce what is called "heart- 
wood." 

It is the dark, richly colored heart of birch, 
red gmn, black walnut, red cedar, redwood, dog- 
wood, persimmon, and other trees that yields 
the beautiful woods for which these species are 
noted. 

Heartwood develops very early in some spe- 
cies, like black locust, osage orange, and catalpa, 
and veiy slowly in other species. Black wal- 
nut is hkely to reach an age of fifty years before 
much dark heartwood — the valuable portion of 
the tree — is formed. 

The heai-twood in some species — ^basswood 
and hemlock, for example — is often not clearly 
distinguishable from the sapwood, and the older 
cells seem to retain the ability to transmit sap. 
That the outer portion of the trunk is the main 
seat of vital activity, however, is proved by the 
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THE STRUCTUEE OF WOOD 9 

continued growth of trees for many years after 
they become hollow at the base through decay. 
Heartwood is generally heavier than sapwood, 
and fully as strong if equally free from defects. 
Moreover, it is usually much more resistant to 
decay. On the other hand, since its cells are 
more open, sapwood usually absorbs wood pre- 
servatives better than heartwood. 

The Figure of Wood 

The varying combinations of cells of differ- 
ent kinds, of springwood and summerwood, of 
heartwood and sapwood, of slow and rapid 
growth, of knots, burls, dormant buds, and 
spiral or "curly" grain, produce the many 
beautiful and characteristic figures which give 
wood a uruque position as a decorative material. 
These natural vamtions are still more accen- 
tuated by methods of sawing and working, so 
that the artificer of wood can produce an end- 
less vaiiety of effects without monotony. 

Weight and Strength 

Other factors being equal, the strength of 
wood is roughly proportional to the dry weight. 
Hence heavy, thick-walled cells are stronger 
than light, thin-walled cells; and smmnerwood 
stronger than springwood. Given two pieces 
of wood of the same kind and equally free from 
defects, the one which is the heavier and con- 
tains the larger proportion of summerwood is 
the stronger. This affords a ready and fairly 
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10 LUMBER AND ITS USES 

accurate means of selecting certain kinds of 
timber. Comparisons of the weight and 
strength of a number of woods are given on 
page 19. 

What the Microscope Shows 

Cross-sections of four common woods, mag- 
nified to the same degree, are shown in the 
illustrations. Since the magnification is the 
same throughout, the character and size of the 
cells in these woods are readily compared. Bal- 
sam fir and longleaf pine are non-porous woods; 
birch, diffuse-porous; and oak, ring-porous. In 
longleaf pine, the transition from spring to 
summer wood is abrupt, resulting in alternat- 
ing light and dark bands. In the other woods, 
the transition is very gradual, and often not 
conspicuous to the naked eye. Comparing size 
and thickness of cell walls, it is seen that, for 
the entire season's growth, the cells of balsam 
average the largest and thinnest- walled; those 
of longleaf pine rank next; those of birch next; 
and that the oak cells are the smallest and 
thickest-walled. The ragged openings in the 
longleaf pine are not pores; they are ducts in 
which the resin forms. 
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PHYSICAL PROPERTIES 
OF WOOD 

THE physical properties of wood which 
determine its usefulness, vary with the 
species, the rate and place of growth, the 
seasoning condition, and even with individual 
trees. Two trees are no more exactly alike in 
either botanical or physical characteristics than 
are two hiunan beings; hence tabulations pur- 
porting to compare the weight, strength, atiff- 
nesa, or other properties of various woods can 
be accepted as true only within rather wide 
limi ts, and this caution especially applies to the 
tables in this chapter. 

Similar variability, however, is found in other 
construction materials; and the factors of safety 
allowed for their use are as great as, or greater 
than, those for wood. 

The commercial terms, "hardwood" and 
"softwood" do not correspond to the physical 
characteristics of hardness or softness, and are 
of little real value in this respect. As ordi- 
;oarily used, the term "softwood" is given to 
alt trees of the family that the botanists call 
"coniferous" or "needle-leaved." These are 
the pines, firs, spruces, hemlocks, cypress, larch, 
redwood, tamarack, cedars, etc. The term 
"hardwood" is commonly applied to the spe- 
cies which botanists call "broad-leaved," rep- 
resented by the oaks, maples, hickories, elms, 
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ashes, basswood, beech, birches, walnut, etc 
The slightest experience with wood shows that 
these terms give little indication of the physical 
properties of the species to which they refer. 
There are hardwoods softer than the so-called 
softwoods, and softwoods harder than the so- 
called hardwoods, although as a group the soft- 
woods average much softer than the hardwoods. 
Comparisons of this sort may be readily made 
from the tables given in this chapter. 

Useful Properties of Wood 

The properties of wood most important from 
the standpoint of the ordinary user are : 
Weight, strength, stiffness, toughness, hard- 
ness, and shrinkage. For some purposes, light 
weight and stiffness are essential where neither 
great strength nor toughness is required. For 
other purposes, strength is by far the most 
important consideration; and for still other 
uses, hardness is the determining quality. In 
some places, it makes little difference how much 
a piece of wood shrinks; in other places, even 
a little shrinkage will impair the usefulness of 
the article. Toughness is essential for many 
L purposes, but not at all necessary for other uses. 

H There is, thus, a very wide range in the require- 

H ments of wood users, which is met by a great 
H diversity of species and physical properties. 
H The statements in this chapter regarding the 

^M physical properties of wood are based upon a 
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ice to obtain data for the comparison of the 
more important species. All the figures are 
derived from tests of small, cleai- pieces of wood 
in green condition. Tests of this character 
afford the best basis for the comparison of 
various woods; but the figures obtained in tfiis 
manner do not correspond with the results of 
tests upon larger-sized material or upon mate- 
rial in the various stages of seasoning ranging 
from air-dried to kiln-dried. Neither is it safe 
to assiune that the rank of the several species 
as to weight, strength, stiffness, toughness, and 
hardness is exactly as indicated by the tables, 
since many factors such as growth, situation, 
length of fiber, etc., influence the properties of 
a given piece of wood. In a broad sense, how- 
ever, the figures do have a real comparative 
value, and they are of especial interest smce it 
is the fii"st time that they have been presented 
in this fashion. 

Weight 

The weight of wood is usually expressed by 
a comparison of the weight of a given volume 
of wood with that of an equal volume of water, 
or by what is known as "specific gravity." If 
the specific gravity of a certain kind of wood is 
stated as .30, it means that a given volume of 
this wood weighs .30 times as much as an equal 
volume of water. Since a cubic foot of water 
weighs 62.5 poimds, a cubic foot of wood of 
Bpecific gravity .30 weighs .30X62.5=18.75 



14 



LCMBEE AND ITS USES 



pounds. A piece of wood whose specific gravity 
is .50 weighs .50X62.5=^31.25 pounds per cubic 
foot. Similarly, the weight per cubic foot of 
any kind of wood may be quickly ascertained 
when the specific gravity is known. 

Table 1 gives the specific gravity of a number 
of hardwoods and softwoods when "oven-dry," 
arranged in order from the lightest to the 
heaviest in each class. By "oven-dry" is meant 
the condition produced by drying wood at a 
temperature of 212° F. (the boiling point of 
water) imtil it ceases to lose moisture. 

The average specific gravity of the softwoods 
is .39; and that of the hardwoods, .53; hence 
these hardwoods average 36 per cent heavier 
than the softwoods. Several of the softwoods 
are lighter than any of the hardwoods; but the 
heaviest of the softwoods, as larch, shortleaf 
pine, tamarack, and longleaf pine, are heavier 
than many hardwoods. On the other hand, 
Table 1 contains 17 hardwoods which are at 
least twice, or more than twice, as heavy as the 
lightest of the softwoods. Any of these woods, 
of course, is much heavier when green. For 
example, the weight of thoroughly diied north- 
em white cedar is 18 lbs. per cubic foot, com- 
pared with 28 lbs. when green; and that of osage 
orange, 48 lbs. per cubic foot, compared with 62 
lbs. when green. 

STRENGTH OF WOODS 

It is most important that the users of timber 



BpMlflc Gravity of Various Wooda 



SOFTWOODS 



C«dsT. Nortlierii Wblte. . .Z9 

Cedar, Western Red 29 

Spruce, Englemann 31 

Fir, Alpine 31 

Spruce, Wbite 32 

Redwood 3S 

Fir. White 3S 

Pine, Sugar 38 

Pine. WTilte 36 

Cedar, lacenee 36 

Pine. Western Yellow... .37 

Pine, Lodgepole 37 

Fir, Grand 38 



Fir. Amsbllla 3S 

Hemlock. Bastero 38 

Spruce. Red 38 

Pine. Table Mountain ... .39 

Douglas Fir 42 

Hemlock, Black 42 

Hemlock, Western 42 

Pine, Norway 44 

Cypress 45 

Larch. Western 46 

Pice, ShorUeaf 4S 

Tamarack 49 

Long teat 



Average Specific Gravity of Sottnoods 39 

HARDWOODS 



Bnckerfl, Tellow 33 

Willow. Black 33 

Baaswood 34 

Aspen. Largetootb 35 

Butternut 36 

Cherry, Red 8« 

Klra. White 43 

Gum, Red 43 

Uaple. Silver 44 

CMomber 44 

8tima« 46 

Sycamore 46 

Aab. Black 47 

Cherry, Black 47 

Elm, Slippery 47 

Tupelo 48 

Hackberry .48 

Ash, Pumpkin 49 

Haple, Red 49 

Aab, Blue S3 

Asb. Green 63 

Beech 64 

Aali, Wblte 65 

Blreh. Tellow 55 

Average Specific Gravity of Hardwoods 
15 



Hickory, Nutmeg 66 

Witch Hasel 66 

Maple. Hard 56 

Oak, Tanbark 56 

Oak, Yellow 56 

Oak. Red 57 

Elm, Rock 5S 

Oak, Bur GS 

Birch, Sweet 59 

Oak. Post , .59 

Oak, White 60 

I>aurel. Mountain 62 

Hickory, Bltternut 63 

Hickory. Water 63 

Hickory, Shagbark 63 

Hickory. Big Shellbark.. .63 

Oak, Swamp White 64 

Dogwood 64 

Hickory, Mockemut 65 

Hickory, Pignut OS 

Locust. Black 66 

Locust, Honey 70 

Osage Orange 76 

.53 
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have some idea of the resistance which the com- 
mon woods offer to cross-breakage, to crushing, 
and to what is called "shearing." The crosR- 
breaking strength of a piece of timber is the 
force which is required to break it when it is 
supported at the ends and loaded between these 
points. The crushing strength is the resistance 
which a stick ofEers to crushing when loaded as 
in the case of a railroad tie. The shearing 
strength is the resistance offered to a force which 
tends to make the fibers shear or slide past on 
another. 

Breaking or Bending Strength. The crosf 
breaking strength of timber is tested in thd 
laboratory by placing a stick on supports am 
each end, and loading it at a uniform rate imti 
it breaks. Accurate notation is made of the sis 
of the stick; length of span; the amount of de-* 
flection, or the extent to which the stick bends, 
under various loads; and the weight which finally 
breaks it. From this information, several fac- 
tors are determined — one, which best represents 
the resistance to cross-breakage, being called the-- 
"modulus of rupture" and expressed in pou 
per square inch. 

The cross-breaking strength of a piece 
wood varies directly with the length of 
stick, and inversely with the square of the thiel 
ness; thus, if a weight of 400 pounds breaks i 
stick 4 feet long, a weight of 200 pounds ' 
break a stick 8 feet long, all other factors being* 
the same. On the other hand, if a weight of 
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tabu; 2 

Modulus of Rapture of VktIoiu Woods 
s 2 ta. square, 28 in. span, of green, clear wood — 
Average results 
SOFTWOODS 



Sproce, EngJemaDn... 4,200 

C«dar, Nortbern Wblte «.250 

Plr. AJplne 4,<G0 

Cedar, Western Red.. 1,750 

PlDS, Western Tellow. G.090 

Ploe. Lodgepole 6,150 

Spruce, White 6,200 

Pine, Sugar 6,270 

Pine. White 6,310 

Pine. Table Mountain. 6, TOO 

Spruce, Red 6,710 

Fir. White 6,970 

Semlock, Black 6,030 



Cedar, Incense 6.040 

Fir, Grand 6,090 

Hemlock, Eastern .... 6.1B0 

Douglas Fir 6,340 

Pine, Norway 6,430 

Fir, Amabllls 6. 670 

Redwood 7,000 

Cypress 7,110 

Tamarack 7,170 

Larch, Western 7,260 

Hemlock, Western 7,290 

Pine, ShorUeat 7,710 

Pine. Longleaf 8,630 



Average Modulus of Rupture of Softwoods. . . .6,040 



HABDWOODS 



WUIOw, Black 3,340 

Buekere, Tellow 4,S20 

BaMWOod 4,860 

Cberry. Red ..... 6,040 

Batternttt 6,370 

HaplB. BUrer 6,820 

Bnmac 6,816 

Aspen. Largetootb ... S,SSO 

A«h, Black 6,000 

EackberT7 6,210 

Brounore 6.30O 

OtUB, Red 6.460 

BIm. White 6,960 

Ottk, Bar 7,1S0 

T«p*U> 7,380 

Oak, Port 7,380 

Oaeomber 7,420 

Ash, pumpkin 7,600 

Elm, Slippery 7,710 

Maple. Red . 7,890 

Oak. Red 8.000 

Cherry. Black 8.030 

Oak. Tellow 8.110 

Oak. White 8,160 



Beech 

Witch Hazel 

Laurel, Mountain . . . . 

Birch, Sweet 

Birch. Tellow 

Dogwood 

Hickory, Nutmeg 

Maple. Hard 

Elm. Rock 

Aab, Blue 

Ash, White 

Oak, Swamp White. . . 

Ash, Oreen 

Hickory, Bltternut. . . . 
Hickory. Big Sbellbark 

Oak, Tanbark 

Hickory, Water 

Hickory, Shagbark . . . 
Hickory, Uockernut, . . 

Hickory, Pignut 

LocuBt. Honey 

Osage Orange 

Locust, Black 



8.160 
8,280 
8,440 
8.690 
8.600 
8.790 



9,130 
9.660 
9,853 
9.860 
10,040 
10,280 
10,490 
10,710 
10,740 
10,870 
11,660 
11,860 
12,360 
13.660 
13,800 



Arerage Modulus of Rupture of Hardwoods. . .8,360 
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400 pounds breaks a stick 2 inches thick, it 
require a weight of 400x2*=l,(iO0 pounds 
break a stick of the same material 4 inehi 
thick. 

The modulus of rupture for green sticks 
clear wood is indicated in Table 2, which giveij 
the average results of tests upon pieces 2 inche* 
square, with a span of 28 inches. It will be 
noted that the strength of these woods varies 
much the same as the weights given in Table 1 
(page 15). There is a veiy general rule that 
light wood is weak and heavy wood strong, or 
that strength is proportional to weight. There 
are individual exceptious to this rule, but 
holds true for most woods. 

The softwoods are not generally so strong aa 
the hardwoods; but some hardwoods are weaker 
than some softwoods ; and some softwoods, nota- 
bly lougleaf pine, are stronger than many hard- 
woods. The ratio of bending strength to weight 
is about the same for hardwoods and softwoods. 
Dividing the modulus of rapture by the specific 
gra\ity (ciphers being dropped) gives the. 
results shown in Table 3. 

It appears that, among the hardwoods, bla<^ 
locust is the strongest in proportion to its 
weight, and willow the weakest. Redwood is 
the strongest softwood in proportion to its 
weight. In fact, redwood appears to be the; 
strongest in proportion to weight of any wood; 
yet tested at the Forest Service Laboratory, 
with the exception of black locust. 
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Rallo of Bending Strength to Weight ot Various Woods 
(Modulus of Rupture Divided b; Specific Gravity) 



SOFTWOODS 



Redwood 200 

Hemlock. Western 174 

Plr. Amabills 173 

Plr, White 171 

Cedar, Incense ISE 

Cedar, Western Red.... 154 

Spruce, White 163 

Pine, LoDgleal 153 

Hemlock. Eastern ? 52 

Pine. Shortleat 161 

Fir. Grand 160 

CyprcM 158 

Larch. We 



Douglas Plr IBl 

Spruce. Red IBO 

Pine. White 

Pine. Norway HI 

Tamarack 

Pine. Sugar 

Cedar, Northern White. . 
Pine, Table Mountain.. 

Fir. Alpine 

Hemlock. Black H8 

Pine, Lodgepote 139 

Pine. Western Yellow, . . 137 
Spruce, Englemann 185 



Average Ratio of Bending Strength to Weight. . IBS 



HARDWOODS 



LocuBt. Black 20< 

Oak, Tanbark 191 

Aflb, Green 1S9 

Aab, Bine 1S2 

Orage Orange ISO 

Aah. White 179 

Hickory. Pignut 179 

Hickory, Mockernut 178 

Locust. Honey 177 

Hickory. Shagbark 173 

Cherry. Black 171 

Hickory, Water 170 

Cucumber 1S9 

Hickory. Big Sheilbark, . 167 

Aspen, Largetooth 167 

Hickory, Bitternut 166 

Blm, Slippery 164 

Elm. While 163 

Hickory. Nutmeg 162 

Maple. Hard 162 

Elm. Eoek 163 

Maple. Red 161 

Beeob 1E6 

j^Bircb. Yellow 156 

^K Average Ratl^ of Bending Strength 

i 



Aah, Pumpkin 15B 

Tupelo 154 

Oak, Swamp White 154 

Gum, Red IBO 

Butternut 149 

Witch Hazel J48 

Buckeye, Yellow 146 

Oak, Yellow 146 

Birch, Sweet 145 

Basswood 148 

Cherry, Red 140 

Sycamore 140 

Oak. Red 140 

Dogwood 137 

Laurel. Slountain 136 

Oak. White 136 

Maple. Silver 132 

Sumac 130 

Hackberry 129 

Ash. Black 128 

Oak, Post 125 

Oak. Bur 12* 

Willow, Black 101 

) Weight.. 166 



OnuhlBg StrengUi or Virions Wooda 

(PoundB per Square Inch; Preeaure Applied Parallel to Grain) I 



Spruce, White 

Spruce, Euglemann . . 
Cedar, Nortbern White 

Fir, Alpine 

Pine, Western Yellow. 

Pise, Lodgepole 

Pine, Sugar 

Cedar. Western Red. . . 

Pine, Whlt« 

Spruce, Bed 

Fir, White 

Hemlock, Black 

Douglas Fir 



SOFTWOODS 
1.940 Fir. Grand . 



1,SS0 
1,990 



2,460 
2,600 
2.630 
2,720 
2.760 
2,800 
2,890 
2,920 



Cedar, Incense 

Pir, AroabilfB 

Pine, Table Mountain. 

Pine, Norway 

Hemlock, Eastern . . . . 
Hemlock. Western . . . 

Tamarack 

Pine, Shortleat 

Larch, Western 

Cypress 

Redwood 

Pine, Longleaf 



3.040 
3.070 
3,080 
3,270 
3.390 
3,480 
3,670 
3.700 
3,960 
3.990 
4,280 



Average Crushing Strength 2,960 



HARDWOODS 

Willow, Black 1,320 Oak, White 

Buckeye, Yellow 2,060 

BaMvood 2.140 

Cherry, Red 2.170 

Ash, Black 2,300 

Butternnt 2,410 

Hapto, Silver 2,4S0 

Hackherry 2,620 

Sumao 2,6g0 

Gum, Red 2,690 

Aspen, Largetootb .... 2,720 

Sycamore 2,790 

Elm, White 2.S10 

Cucumber 3.140 

Elm, Slippery 3,180 

Beech 3.280 

Oak, Bur 3,280 

Oak, Post 3,330 

Ash, Pumpkin 3,360 

Oak, Red 3,370 

Oak, Yellow 3,390 

Haple, Red 3,300 

Witch Haiel 3,400 

Birch, Yellow 3,460 

Average Crushing Strength 
20 



Cherry, Black 

Tupelo 

Birch, Sweet 

Dogwood 

Elm, Rock 

Maple, Hard 

Hickory, Big Shellbark 

Hickory, Nutmeg 

Ash, Blue 

Ash, White 

Laurel, Mountain .... 
Oak, Swamp White... 

Ash, Green 

Hickory, Bltternut . . . 
Hickory, Shagbark . . . 

Hickory, Water 

Hickory, Mockernut. .. 

Hickory, Pignut 

Oak, Tanbark 

Locust, Honey 

Osage Orange 

Locust, Black 



3,6 It] 

3,64« 
3,560 
3,660 
3,640 
3,740 
3,860 
3,890 
3,980 
4,180 
4.300 
4,310 
4,360 
4.360 
4.670 
4,600 
4,660 
4.720 
4.820 
4.840 
4,970 
6,810 
6.800 



4 
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As with the other tables in this chapter, these 
results are to be taken only in a broad sense. 

Crushing Strength. The resistance which a 
short post or a column offers to a weight placed 
on top is called its end-crushing strength, or 
strength in compression parallel to the grain. 
The crushing strength is expressed in terms of 
the weight required to crush a stick 1 inch 
square in cross-section, or in poimds per square 
inch. 

The crushing strength of green wood of the 
principal species is approximately as indicated 
in Table 4. 

Tensile Strength. Tensile strength is the 
opposite of crushing strength, or the force re- 
quired to pull a substance apart. The tensile 
strength of wood parallel to the grain is from 
two to four times as great as the corresponding 
crushing strength, and considerably greater for 
hardwoods than for softwoods. When placed 
imder compression, the fibers of wood tend to 
buckle or bend, and thus give way; but they of- 

. fer great resistance to a force which tends to 

I pull them apart. 

f Although the tensile strength of wood is many 
times referred to, in popular statements, as 
being a most important property, it is really not 
so necessary to determine, for most uses, as the 
resistance to bending and crushing. For all 
ordinary purposes, the tensile strength of wood 
is greater than stress of this sort to which it 
■will be subjected, and hence no detailed discus- 



m: 



of the topic is necessary. 
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TABLB 5 

Shearing Strength of Varions Woods 

Pounds per Square Inch 



Fir» AmabillB 

Spruce, Englemann . . . 

Fir, Alpine 

Cedar, Northern White 

Cedar, Incense 

Pine, White 

Pine, Western Yellow. 
Cedar, Western Red. . . 

Pine, Sugar 

Pine, Shortleaf 

Pine, Lodgepole 



SOFTWOODS 

678 Pine, Table Mountain. 

692 Spruce, Eastern 

614 Fir, White 

616 Fir, Grand 

638 Pine, Norway 

644 Cypress 

684 Douglas Fir 

698 Tamarack 

708 Hemlock, Eastern . . . . 

708 Pine, Longleaf 

712 



712 
721 
732 
735 
776 
818 
866 
868 
876 
1,006 



Average Shearing Strength 730 



HARDWOODS 



Willow 562 

Basswood 607 

Buckeye, Yellow 662 

Cherry, Red 678 

Butternut 756 

Aspen 813 

Ash, Black 860 

Elm, White 873 

Cucumber 991 

Sycamore 1,001 

Tupelo 1,031 

Hickory, Nutmeg 1,032 

Maple, Silver 1,053 

Hackberry 1,093 

Birch, Yellow 1,115 

Witch Hazel 1,118 

Cherry, Black 1,127 

Oak, Red 1,146 

Elm, Slippery 1,148 

Maple, Red 1,157 

Hickory, Big Shellbark 1.187 
Beech 1,210 



Ash, Pumpkin 

Birch, Sweet 

Oak, Yellow 

Hickory, Bitternut. . . . 

Oak, White 

Elm, Rock 

Hickory, Mockemut . . . 
Oak, Swamp White. . . 

Oak, Post 

Ash, Green 

Hickory, Pignut 

Oak, Bur 

Maple, Sugar 

Ash, White 

Hickory, Shagbark . . . 

Oak, Tanbark 

Hickory, Water 

Dogwood 

Ash, Blue 

Laurel, Mountain 

Locust, Black 

Locust, Honey 



1,214 
1,220 
1,237 
1,237 
1,251 
1,270 
1,276 
1,296 
1,299 
1,318 
1,348 
1,354 
1,880 
1,380 
1,298 
1,414 
1,440 
1,516 
1,544 
1,669 
1,756 
1,990 



Average Shearing Strength 1,180 



I 

i 
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Shearing Strength. The resistance which 
wood offers to a force which tends to make the 
fibers slip on one another, is called "sheai-ing 
strength," and for many uses it is important 
that the shearing strength parallel to the grain 
be deteimined. This will be discussed later in 
the chapter on Paving Blocks. At this point it 
is necessary only to insert the tables which 
show the comparative shearing strength of the 
various species of wood, as determined by tests 
npon small pieces. The results, shown in Table 
5, are given iu poimds per square inch. 

STIFFNESS 

Stiffness is the resistance which a stick offers 
to a force that tends to change its shape. The 
stiffness of a stick of wood varies dii'ectly with 
the cube of its thickness, and inversely with the 
cube of its length. In other words, doubling the 
length of a stick makes it only one-eighth as stiif 
as previously; doubling the thickness makes it 
eight times as stiff as before. 

Timber testing engineers express the stiffness 
of wood by what is called the "modulus of elas- 
ticity," which is stated in 1,000 pounds per 
square inch. The modulus of elasticity for the 
principal woods tested in a green condition is 
as indicated in Table 6. 

The softwoods are nearly as stiff as the hard- 
woods, and, in comparison with their weights, 
much stiffer than the hardwoods. For exam- 
ple, Western red cedar, with a specific gravity 








■ 


4 


Modnltu of EauUcitr of Vkrions Woods 




(Wood Teated in Green CondlUon; Modulus Given In Thoiwandi | 


ot Pounds per 


Square Inch) 






SOFTWOODS 




Cedar. Northern White 


643 


Fir. White 


1.131 


Cedar. Incena© 


76« 


Spruce, Red 


1.179 


Spruce, EnglemauD . . . 














Cedar. Western Red. . . 


S86 


Larch, Western 


1,310 


Hemlock, Black 


936 


Fir, Grand 


1,311 


Pine, Sugar 


966 


Fir, AmabllU 


1,32S 


Spruce, White 


96S 


Fine, Table MounUin . . 


1,32> 


Pine. Western Yellow. 


977 


Cypreaa 


1.378 


Pine, Lodgepole 


993 


Pine, Norway 


1.384 


Redwood 


1,062 


Pine. Shortleat 


1.39S 


Pine. White 


1,073 


Hemlock, Western . . . . 


1.428 


Hemlock, Eastern . . . 


1.123 


Pine. Longleaf 


1.6SI 


Average Modulus ot Elaatlcltj 1,130 






HARDWOODS 




Willow, Black 

Sumac 


4S9 
80S 




1,241 
1,S64 


Elm, Slippery 


Oak, Bur 


877 


Hickory. Nutmeg . . . 


1,289 


Oak. Post 


913 


Cherry. Black 


1.308 


Laurel, Mountain . . . 


924 


Osage Orange 


1.32> 


Maple. Silver 


943 


Hickory, Big Shellbarl 


1,330 


STcamore 


964 


Oak. Red 


1,339 


Buttemnt 


969 


Hickory. Bltternut . . 


1.391 


Buckeye, Tellow 


981 


Maple, Red 


1.42B 


Basswood 


99S 


Ash. White 


1,467 


Ash. Black 


1,033 


Maple, Hard 


1,474 


Hackberry 


1,040 


Ash, Green 


1,480 


^^ Kim WhHB 


1,040 


Birch, Sweet 


1.49D 


^^^^^L<]li«rrv. Hnd 


1,042 


Hickory, Shagbark. . . 


1,631 


^^^^^H^ah. Piiiiiiiklii 


1,043 


Birch, Tellow 


1.641 


^^^^Tn^Io 


1,045 


Hickory, Water 


1,618 


^^^^ WItfih Musfd 


1,112 


Cucumber 


1,666 










■ Oak. Tullow 


1.170 


Hickory, Pignut 


1,648 


■ tmrwnnii 


1.176 


Hickory, Mockernut. 


i.«7a 


^1 Aapen, L.arKetootn . . 


1.185 


Oak, Tanbark 


1.671 


■ Oak. White 


1.214 


Locust, Honey 


1.731 


■ Elm. Rock 


1,222 


Locust, Black . . 


1,849 - 


■ Aab. Blue 


1,241 










^^^^1 


2« 






^^^1 
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of only .29, has a modulus of elasticity of 886,000 
pounds per square inch; while bur oak, which is 
twice as heavy, is not quite so stiff as western 
red cedar. A study of the tables affords many 
interesting comparisons of this sort. 

TOUGHNESS 

Toughness is the reverse of stiffness, or the 
ability to bend without breaking. Toughness 
is one of the most useful properties of wood, 
and is especially desirable in handles, spokes, 
and various other articles. 

The toughness of wood is not exactly deter- 
mined by any single mechanical test. Perhaps 
it is best indicated by two tests which the engi- 
neers designate as the "work to maximum 
load," and "resistance to impact." The work 
to maximum load is expressed in inch-pounds 
per cubic inch; and the resistance to impact, in 
the height in inches necessary to drop a 50-pound 
hammer to cause complete breakage of the stick 
tested. The results of tests of this character 
are given in Table 7. 

As a class, the hardwoods are nearly three 
times as tough as the softwoods, although, as 
in previous tests, there is an overlapping of the 
two groups. Alpine fir is the least tough of the 
softwoods, and longleaf pine the toughest, the 
latter being tougher than a number of hard- 
woods. Basswood and buckeye have the least 
toughness among the hardwoods; and hickory 
and osage orange are the toughest, the range 
being very wide. 
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TABLE 7 

Togghnfjwi Tests of Various Woods 

Work to Maxuium Load 

(Inch-pounds per Cubic Inch) 



SOFTWOODS 



Fir, Alpine 

Cedar, Western Red . . . 
Spruce, Englemann. . . . 

Pine, Sugar 

Cypress 

Pine, Table Mountain. . 
Pine, Western Yellow . . 

Pine, Lodgepole 

Fir, White 

Cedar, Northern White. 

Average Work to 



Pine, Norway . . . 

Pine, White 

Spruce, Red .... 

Fir, Qrand 

Spruce, White 

Douglas Fir 

Hemlock, Eastern 

Tamarack 

Pine, Longleaf . . 



4.4 
4.5 
4.9 
6.0 
5.1 
6.1 
6.1 
6.2 
6.2 
6.7 

Maximum Load 5.7 



5.8 
5.9 
6.1 
6.2 
6.6 
6.6 
6.7 
7.2 
8.1 



HARDWOODS 



Basswood 

Buckeye 

Aspen, Largetooth 

Cherry, Red 

Sycamore 

Tupelo 

Butternut 

Oak, Post 

Ash, Pumpkin 

Cucumber 

Maple, Red 

Oak, Bur 

Sumac 

Maple, Silver 

Elm, White 

Oak, Red 

Oak, White 

Maple, Sugar 

Ash, Black 

Oak, Yellow 

Laurel, Mountain 

Beech 

Cherry, Black 

Average Work to 



6.3 Willow 

6.4 Ash, Qreen 

6.1 Elm, Slippery 

6.2 Oak, Swamp White 

7.1 Ash, Blue 

7.8 Locust, Black 

8.1 Birch, Sweet 

9.1 Ash, White 

9.4 Hackberry 

10.0 Birch, Yellow 

10.6 Locust, Honey 

10.7 Hickory, Water 

10.8 Elm, Rock 

11.0 Witch Hazel 

11.3 Hickory, Bitternut 

11.3 Hickory, Shagbark 

11.4 Dogwood 

12.0 Hickory, Nutmeg 

12.2 Hickory, Mockernut . . . . 

12.4 Hickory, Pignut 

12.5 Hickory, Big Shellbark. 

12.6 Osage Orange 

12.8 

Maximum Load 14.6 



12.9 
13.0 
13.9 
14.6 
14.7 
16.4 
15.6 
16.6 
16.5 
16.6 
17.3 
18.8 
19.4 
19.5 
20.0 
20.2 
21.0 
22.8 
24.8 
29.5 
30.2 
37.9 
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TABLE 7 — (Concliided) 

Besistance to Impact 

(Height In inches at which drop of a SO-lh. hammer caused 

breakage of test piece) 



SOFTWOODS 



Fir, Alpine 

Pine, Table Mountain. . . . 

Spruce. Englemann 

Cedar, Northern White. . . 

Cedar, Western Red 

Pine, Lodgepole 

Pine, Sugar 

Fir, White 

Pine, White 

Average Resistance 



Pine, Western Yellow. ... 19 

Hemlock, Eastern 20 

Douglas Fir 20 

Cypress 23 

Fir, Grand 26 

Tamarack 28 

Fine, Norway 28 

Pine, Longleaf 36 



9 
10 
14 
16 
16 
16 
17 
18 
18 

to Impact 19 



HARDWOODS 



Basswood 

Buckeye, Yellow 

Aspen 

Cherry, Red 

Butternut 

Sycamore 

Tupelo 

Maple, Red 

Maple, Silver 

Cucumber 

Ash, Pumpkin 

Ash, Black 

Laurel, Mountain 

Cherry, Black 

Elm, White 

Maple, Sugar 

Ash, Green 

Ash, White 

Oak, Post 

Oak, Yellow 

Beech 

Birch, Yellow 

Average Resistance 



16 Oak. White 40 

18 Witch Hazel 40 

18 Oak, Red 40 

22 Ash, Blue 43 

23 Birch, Sweet 44 

24 Elm, Slippery 44 

26 Locust, Black 44 

29 Oak, Bur 44 

29 Willow 44 

30 Elm, Rock 48 

31 Oak, Swamp White 50 

32 Hackberry 63 

32 Hickory, Nutmeg 64 

33 Hickory, Water 56 

34 Locust, Honey 66 

36 Dogwood 68 

37 Hickory, Bitternut 66 

37 Hickory, Shagbark 71 

38 Hickory, Mockernut 82 

39 Hickory, Pignut 91 

4 Hickory, Big Shellbark ... 1 6 

40 Osage Orange 120 

to Impact 46 




HABDNESS 

Hardness is a most important property of 
wood, since resistance to wear is necessary for 
a large number of purposes. In the Forest 
Service tests, hardness is determined by the 
weight reqtdred to force a steel ball .444 of an 
inch in diameter one-half its diameter into the 
wood. The testa upon green wood give the 
results shown in Table 8, the species being 
aiTanged from the softest to the hardest aa 
expressed by the pressure in poxmds necessary 
to make the required indentation. 

The hardwoods as a class average from two 
to three times as hard as the softwoods. The 
hardest softwood, longleaf pine, is harder than 
basswood, buckeye, v^-illow, butternut, and red 
cherry; but it is only about one- fourth as hard 
as osage orange, the hardest hardwood in the 
list. Their softness and ease of working make 
the softwoods as valuable for many purposes aa 
are the hardwoods for other purposes. 

EFFECT OF MOISTURE 

The comparative properties of the various 
species of wood as indicated in the foregoing 
tables (Tables 2-8) are based upon tests of green 
timber, which give decidedly different results 
from tests upon dry timber. 

Water oceiu^ in wood in two forms; First, 
the water which fills the spaces between the 
cells in green wood; and second, that which sat- 
urates the walls of the cells. Often half the 
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TABLES 

Hardness of Various Woods 

(Pressure In pounds required to iodeot specimen to deptb ot 
one-half diameter ot k .444-Inch diameter steel ball) 



SOFTWOODS 



Fir, Alpine 219 

Spruce, Knglemann. . . . 243 

Cedar, WesUrn Red.. . . 246 

Cedar. Northern White. 266 

PineL, White 296 

Pine, Lodgepole ....... 315 

Pine, Western Tellow,. 329 

Pine, Sugar 324 

Fir, White 328 

Pine, Table Mountain.. 333 



Pine, Norway 342 

Spruce, Red 34S 

Cypress 3S4 

Tamarack 37S 

Fir, Grand 375 

Hemlock, Eastern 403 

Douglas Fir 408 

Hemlock, Black 464 

Pine, Longleat 613 



ATOr&ge Hardness . 



HARDWOODS 



Bavwood 212 

Buckeye, Tellow 2S6 

Willow, Black 334 

Aspen, L^rgetooth . . . , 366 

Bottemut 386 

Cherry, Red 386 

Elm, White 511 

Cacnmber 615 

Ash, Black 548 

Sycamore GSD 

Snmac 690 

Haple, Silver 692 

Maple, Red 612 

Elm, Slippery 663 

Cherry, Black .... 664 

Hackberry 677 

Tupelo 700 

Birch, Yellow 746 

Ash. Pumpkin 752 



Beech 824 

Maple, Hard SS2 

Elm, Rock 888 

Birch. Sweet 894 

Oak, Tellow 926 

Ash. White 941 

Witch Haiel 977 

Oak, Red 982 

Ash, Green 1,007 

Ash, Blue 1,028 

Oak, White 1.063 

Oak, Post 1,074 

Oak, Bur 1,108 

Oak, Swamp White. .. .1,158 - 

Laurel, Mountain 1.299 

Dogwood 1,408 

LocuBt, Black 1.668 

Locust. Honey ........ 1,846 

Osage Orange 2,037 



Arerage Hardness 844 
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weight of green wood, and sometimes more, con- 
sists of water. The amoimt of water required 
to saturate the walls of the cells is from 25 to 
30 per cent of the weight of the wood when 
absolutely dry. This is called the ** fiber satura- 
tion point.'' The amoimt of water in wood 
above this point has no effect upon the strength 
of wood; but, of course, it makes the wood heav- 
ier. When wood is dried below the fiber satura- 
tion point, its mechanical properties change 
rapidly, and the extent to which they change 
depends upon the degree to which the water 
is removed from the cell walls. Seasoned wood 
is stronger, stiffer, and harder than green wood. 
On the other hand, it may not be so tough as 
green wood, since dry wood is more likely to 
break than to bend and subsequently regain its 
form. Small pieces of thoroughly seasoned 
wood may be twice as strong as pieces of the 
same wood in green condition. Owing to the 
checks which frequently develop in the season- 
ing of large timbers, it is not safe to count upon 
any such great increase in strength in them as 
occurs in the seasoning of small timbers. This 
question is further discussed in the chapter on 
Structural Timbers. 

Tests of small, clear pieces of wood dried to 
a moisture content of 12 per cent give the re- 
sults shown in Table 9. 

A comparison of the specific gravity of these 
^woods at 12 per cent moisture, with the specific 
gravity of ** oven-dry'' woods given in Table 
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1 (page 15), shows that the latter are much 
lighter. On the other hand, the strength at 12 
per cent moistui-e is much greater than for green 
timber as given in Table 2 (page 17). 



Weight and Strength of Wood with Moisture Content of 
12 per Cent 



SPBcmc Gr.*vity 

Cedar. Soutdern White. . .37 

Pine, White 38 

Crprese 46 

Pine, Norway 50 

Douglas Fir Gt 

Pine, ShortSeaf Gl 

Gnm, Red 69 

Pine. Longleaf 61 

Aab, White 62 

Asb, Green 62 

Pine, Ixjblolly 63 

Pine, Cuban 63 

Elm, White 64 

Oak, Willow 72 

Oak. rellow 72 

Oak. Red 73 

Omk, Spanish 73 

Oak, WftUr 73 

Hickory. Water 73 

Oak. Texan 73 

Elm, Cedar 74 

Oak, Cow 74 

Oak. Overcup 74 

Rickorj. Bitternut 77 

Pecan 78 

Uickorr. Nutmeg 78 

Oak, Post 80 

Oak. White 80 

Hickory, Shagbark SI 

Blckory, Mockemut SS 

Hickory. Pignut S9 



MODDLUS OF lllTI"n 

Cedar. Southern White 

DouglaB Fir 

Cypress 

Pine. White 

Pine, Norway 

Gum, Red 

Pine, Shortleaf 

Elm, White 

Oak, Willow 

Oak, Yellow 

Ash, White 

Pine. Loblolly 

Oak, Overcup 

Oak, Red 

Oak, Cow 

Ash, Green 

Oak, Spanish 

Oak. Poat 

Oak, Water 

Hickory. Nutmeg . . . 

Hickory, Water 

Pine, Longleaf 

Oak, White 

Oak, Texan 

Elm, Cedar 

Pine, Cuban 

Hickory, Bitternut . . 
Hickory, Mockemut.. 

Pecan 

Hickory, Shagbark. .. 
Hickory, Pignut 



6.300 
7.900 
7,900 
7.900 
9,100 
9,500 
10,100 
10,300 
10,400 
10,800 
lO.SOO 
11,300 
11,300 
11.400 
11.500 
11,600 
12,000 
12.300 
12,400 
12,500 
12.500 
12,600 
13,100 
13,100 
13,600 
13.600 
15.000 
15.200 
15.300 
16.000 
18,700 
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SHRINKAGE OF WOOD 

The amount which wood shrinks in passing 
from green to dry condition, is one of its most 
important properties. Shrinkage varies with the 
kind of timber, degree of seasoning, method of 
drj-ing, and manner in which the piece is cut 
from the tree. Quarter-sawed timber shrinks 
less than slash-sawed; some methods of drying 
cause much greater shrinkage than others; and, 
as a class, the softwoods shrink less than the 
hardwoods. Moreover, shrinkage is chiefly 
across the grain; that is, a board loses breadth , 
and thickness, but practically nothing in length, ' 
when it seasons. 

Among softwoods, the cedars and white pines 
shrink the least. The spruces, firs, and softer 
pines shrink a mediiun amoxmt; and longleaf 
pine and tamarack, the most. Among hard- 
woods, locust, osage orange, butternut, and black 
cherry shrink little ; ash, elm, and maple, an j 
average ainoimt; and bass wood, white oak, 1 
birch, and hickory, the most. Because of their | 
more complex structure, the hardwoods also re- 
quire greater care in seasoning than do the soft- J 
woods, to prevent warping and checking. 
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LUMBER GRADES 

LUMBER is made a standard commercial 
J product through its separation into 
grades according to quality and size. The 
grading of lumber is a commercial necessity for 
two reasons : First, to make it possible for the 
manufacturers to maintain a uniformity of pro- 
duction; and second, to adapt the product to 
the needs of many classes of customers. 

PURPOSE OF aBADINO 

The aim of a grading system is excellently 
stated in one of the association rule books as 
being to make lumber of the same grade of 
approximately equal value when produced at 
different points, whether the logs from which 
the Imnber is cut are large or small, coarse- 
knotted, fine-knotted, black-knotted, red-knot- 
ted, sound, or shaky. In other words, the pur- 
pose of the system is to enable each maniifac- 
turer to classify his product into grades of prac- 
tically the same value to the customer as are 
the corresponding grades of lumber made by 
other manufacturers from the same kind of tim- 
ber. The advantage to the customer in being 
thus enabled to obtain a standard product is 
too obvious to need any discussion. 

Ill the early days of lumbering in the United 
States, the manufacturer paid little or no atten- 
tion to grades. In fact, about all he did was 
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to separate his product into broad classes, 
known as "merchantable" and "cull" lumber. 
The former contained lumber of a character fit 
for general use; the latter, lumber of much 
poorer quality, which sold for a low price and 
was fit for little but temporary use or for the 
manufacture of boxes in the process of which 
the worst of the defects could be cut out. Under 
this system, or lack of system, the dealer pur- 
chased large stocks of lumber, and roughly sep- 
arated them into classes adapted to the needa-i 
of hia customers. ' 

It was not imtil the later eighties that the 
manufacturers of lumber seriously undertook 
the establishment of a thorough-going system 
of grades for their products. By that time the 
annual output of limiber, and especially of white 
pine, had become so large that the adoption of 
uniform grades was really a necessity for both 
producer and consiuner. And it was only 
through the organization of lumber manufactur- 
ers in a common territory and into an associa- 
tion, that standardization of product became 
possible. The first efEeetive organization of 
this sort was that of the white pine manufactur- 
^ ers in the upper Mississippi Valley; and the 
kplan which they adopted has been the essential 
Ibasis upon which nearly all other organizations 
kof lumber manufacturers have been buHt up. 
The first thing the white pine manufacturers 
did was to agree upon the grades of lumber 
which should be recognized as standard, and 
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to take measures to make these standards known 
to both producers and consumers. This re- 
quired that specifications be carefully drawn 
and published, and that experts be employed to 
apply them. The manufacturers therefore or- 
ganized an inspection bureau composed of ex- 
perienced lumber graders, whose duty it was to 
travel from mill to mill, instructing the manu- 
facturers how to conform the product to stand- 
ard grades. Moreover, these inspectors were 
sent to reinspect a shipment whenever the buyer 
complained that the manufacturers did not ship 
the grades named in the invoice. Work of this 
kind proved so beneficial that the example 
spread until, in every large manufacturing re- 
gion in the United States, there is now an or- 
ganization which determines the standard grades 
for each of the principal kinds of lumber, and 
whose authority in this respect is generally rec- 
ognized. The development and general accept- 
ance of these grading systems is one of the best 
examples we have of the growth of commercial 
usages which for all practical purposes are as 
binding as legal enactment. 

THE BASIS FOB GEADES 

Lumber is separated into grades on the basis 
of the defects which it contains; and the first 
step in the formulation of a grading system is 
to define the admissible defects. Defects us- 
ually recognized are: knots, knot-holes, shake, 
wane, rot, stain, etc. Poor manufacture is also 



3S LUMBER AND ITS USES 

a defect; and grading rules generally require 
that lumber must be properly manufactured, 
•with pai'allel edges and square ends. 

In tile determination of lumber grades, two 
general classes of usage are considered: First, 
those in which the lumber is used in its entirety; 
and second, those in which the lumber is cut to 
new dimensions in the process of re-working 
into other products. Into the first class falls 
the larger propoi-tion of the softwood lumber 
used for general construction. Dimension, for 
example, is used for studding, joists, sills, raft- 
ers, etc. ; and boards are used for siding, sheath- 
ing, roof-boards, partitions, and the like. In 
either case, the lumber is used in essentially the 
form and size in which it is first manufactured; 
and the grades provided for it require that the 
defects shall not be of such character or in such 
quantity as to impair the usefulness of the piece 
as a whole. In other words, a piece of dimen- 
sion may contain knots, shake, pitch streaks, or 
decay; but these defects must not be so located 
or so numerous as to render the piece too weak 
to be used for studding, joists, and similar pur- 
poses. 

The cutting grades of liunber find their 
largest use in factories where they are cut to 
smaller dimensions and re-worked into a multi- 
tude of articles, such as furniture, sash, doors, 
interior finish, packing boxes, etc. Many of 
the products of these factories contain only 
sound, clear lumber when finished; but, since 
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use in the manufacture of doors, these cuttings 
to be of specified lengths and -widths. Again, the 
rules of the National Hardwood Lumber Asso- 
ciation require that the grade of No. 1 Common 
must contain clear stock in pieces 3 and 4 inches 
wide and 6 and 7 feet long; and that the larger 
boards of this grade must be of a character 
which will permit their being cut into a certain 
number of clear pieces equivalent in total size 
to two-thirds the area of the original board. 

FBINCIPAL SYSTEHS OF GRADINa 

The principal associations of lumber manu- 
facturers in the United States which have 
adopted standard grading rules for their prod- 
ucts and for the woods which the members of 
each organization chiefly manufacture, are aa 
follows: 

Caliromta SngBLT and Whtte Pine AniKtclatlon, Ban FtvuHboo, 
Cal. — Sugar pine, California white pine. Western yellow pine. 

Georgia^I^orida Sawmill Association, Jaj^kBonviUe, FIa, — 
Tellow pine (chiefly longleat, Bhortleaf, and Cuban pine). 

Hardwooi] ManufActorent Assodatton of tbe United State*. 
Cincinnati, Ohio. — Ash, basHWood, beech, buckeye, buttemnt. 
cberr7, cheetnut. cottocwood, elm, gum, hickory, maple, wal- 
nut, poplar, eycamore, tupelo. 

Maple Flooring Manufactarere ABSOdaUoD, OUoiSO. lU^— 
Maple, beecb. and birch Coo ring. 

Michigan Hardwood Maoofacturvn AmocUtlon, CmUQm. 
Mich. — Hemlock. Hardwood rules the Bune ae the NaUona) 
Hardwood Lumber AAiOcIatlon. 

National Hardwood Lnmber AssodaUfnit Ohlcaeo. DI.— Asb, 
hasBwood, beech, birch, buckeye, butternut, cherry, cheatnat. 
Cottonwood, Basaafraa, elm, gum. hickory, locust, maenolU. 
maple, oak, pecan, poplar, sycamore, walnut. 

Koithem Hemlock and Hardwood Mannfactarav Asaocia* 
tlon, Waosan, Wis. — Hemlocfc. Hardwood rulee the same aa 
the National Hardwood Lumber AaaoelBtloQ. 



4 



^ 



LUMBER GRADES 39 

Korthem Pine Huiaf»ctarera Assodation, Minneftpolis, 
Minn. — White pine, Norway pine, spruce, tamarack. 

North CaroUn* Pine Manufactnrem AMOciatlon, Norfolk, Vs. 
— North C&rollna pine (moBtly loblolly; eome ehortleaf pine). 

Omk Flooring Hnniiractur«nt Association, Detroit, Mlcb. — 
Oak flooring. 

BediTood Manufacturers Association, San Francisco, Cal. — 
Redwood. 

Sontiiern Cypreits MaDufacturers Association, New Orleans, 
JjiL. — CypresH, tupelo. 

Spmce Manolactorers Association, New York, N. Y. — East- 
era spruce. 

West Coast liomber Manufacturers Assoclatloa, Tacoma, 
Wash. — Douglaa Ar, Western spruce, cedar, and hemlock. 

Western Pine Manufacturers Association, Hpokane, Wash. — 
Western pine, Idaho white pine, Dr, and larch. 

T«Uow Pine Manufacturers Association, B^ Louis, Mo. — 
LoDsleaf pine, short lea I pine. 

Copies of their complete grading rules are 
supplied by these associations upon application, 
free of charge, or at a nominal price. The as- 
sociations are generally anxious to make their 
grades as widely known and used as possible. 

Diversity of Grades 

A few illustrations will suffice to show the 
extent to which the lumber manufacturers have 
gone in establishing grades suitable for a wide 
diversity of purposes. The rules of the North- 
em Pine Manufacturers Association provide 
for 7 grades of thick finishing lumber in thick- 
nesses of 1^ inches, V/q inches, and 2 inches. 
There are also 9 grades of inch iinishing lumber, 
5 grades of siding and flooring, 3 grades of ship- 
lap, 5 grades of shop lumber, 3 grades of factory 
select lumber, 6 grades of thick common lum- 
ber, 5 grades of common boaids, 4 grades of 
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fencing, 3 grades of dimension, and 2 grades of 
lath. Under these rules the upper grades in 
the various classes are designated by letters as 
A, B, C, D, and the lower grades by numerals 
as No. 1, No. 2, No. 3, No. 4, and No. 5. 

The rules for hardwoods adopted by the Na- 
tional Hardwood Lumber Association and the 
Hardwood Manufacturers Association provide 
in most cases for the following grades, begin- 
ning with the highest: Firsts and Seconds, No. 
1 Common, No. 2 Common, and No. 3 Common. 
No. 4 Common is also provided for many woods. 
In addition to tiese general grades, there are 
a large number of special grades for the various 
hardwoods, covering box Imnber, vehicle and 
wagon stock, furniture stock, flooring stock, 
quarter-sawed lumber, panel material, etc. 

In the softwoods most largely used for gen- 
eral building purposes, there are usually three 
grades of common lumber generally known as 
No. 1, No. 2, and No. 3, or by terms of equiva- 
lent value. For example: No. 1 Dimension, 
Boards, etc., consist of soimd, strong lumber 
suitable for first-class, all-roxuid building pur- 
poses. The defects allowed in this lumber are 
not of a character which will materially impair 
the strength of the piece for the purpose in- 
funded. No. 2 stock contains more defects than 
No. 1, but is useful for the same general pur- 
poses in places where less strength ia required. 
For example, studding of No. 2 Dimension is 
often as setisfactoay as off No. 1 Dimension, 
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■while No. 2 Boards make excellent sheathing, 
under-floors, roof-boards, etc. The No. 3 stock 
in Dimension and Boards is the lowest grade 
generally used for building purposes. It is 
mostly employed for very cheap, light, or tem- 
porary structures, and for these purposes affords 
a very economical building material. 

Special grades in any item are put up by the 
manufacturers whenever ordered; but they cost 
more than regular grades, depending upon qual- 
ity and handling charges. 

Any large user of lumber will be well repaid 
if he familiarizes himself wtih the principal 
grades of the leading kinds of timber. By so 
doing he will be able to build better and more 
cheaply than if he specifies material without a 
full knowledge of its character and value. 




STANDARD SIZES OF LUMBER ' 

AS THERE were no well-defined grades in 
/"\ the early lumber manufacturing opera- 
tions, so also was there little uniformity 
in the sizes to which the various classes of lum- 
ber were cut. In the eaily days, boards and 
larger material were shipped in the rough to 
planing mills at points of consxunptlon, w^here 
they were dressed and worked to the desired 
sizes. With the development of the lumber in- 
dustry and the greatly increased variety and 
efficiency of machinery, the manufacturers grad- 
ually began to work their products into forms 
suitable for final use. This process has gone on 
untU to-day nearly every large sawmill which 
supplies car trade has a fully equipped planing 
mill in which lumber is dressed and worked into 
flooring, ceiling, shiplap, siding, partition, mold- 
ing, etc., so that a practically complete bill of 
materials for a house can be shipped fit)m the 
mill . 

This advance in the development of lumber 
manufacturing makes the question of standard 
sizes as important as that of standard grades. 
In fact, the two naturally go hand in hand; and 
specifications for widths and thicknesses of 
dressed lumber are commonly a part of the grad- 
ing rules of the associations of manufacturers. 

There is some variation, according to species, 
in the lengths and widths of rough Imnber made 
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in the sawmills. Since the softwoods are the 
more common structural material, and hence 
used in the entire piece, the dimensions vary 
somewhat from those of the hardwoods, of which 
the bulk are cut to new sizes in the process of 
re-manufactuiing. The standard lengths of soft- 
woods are commonly in multiples of 2 feet, be- 
ginning at 4 or 6 feet; and standard widths, in 
multiples of 2 inches, beginning at 4 inches. This 
is npon the theory that these dimensions are 
best adapted to the requirements of ordinary 
building operations for the placing of studding, 
joists, etc. In the hardwoods, standard lengths 
are usually in both odd and even feet, and stand- 
ard widths in both odd and even inches. The 
most notable exception to these rules is in the 
manufacture of hardwood flooring, in which di- 
mensions as small as 1 inch in width, 7 inches 
in length, and % inch in thickness are produced. 
While each association of lumber manufactur- 
ers has standards for working lumber, which are 
recognized within its territory, these standards 
frequently do not coincide with the standards 
of other associations. There is a much greater 
diversity in this respect than is desirable from 
the standpoint of the consumer; and doubtless 
in time, a greater uniformity will be brought 
about in standard sizes for all the more com- 
mon kinds of Iimiber. The present standards 
for flooring, ceiling, shiplap, partition, boards, 
etc., for the principal commercial woods, are 
^ven in Table 10, in which the noonnal dimen- 
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sion ia named, together with the actual size 
of the finished product. The nominal dimension 
is the size -which is figured in calculating the 
quantity of limaber sold, and is based upon rough 
stock; while the actual dimension indicates the 
actual width and thickness of the final product. 
For example, a piece of 1x4 Norway pine floor- 
ing is 13/16 inch thick, with a 3i/i-iQch face. 
That is, allowing for tongue and groove, each] 
piece of flooring covers Sy^ inches of floor space. 
Since it is important that the user of lumber 
should know the exact sizes specified for the 
principal woods, the table is made as complete 
as the infoi-mation at hand permits. In several 
eases where standard sizes have not been offi- 
cially incorporated in association rules, the sizes 
made by the leading manufacturers are given. 
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Btwid«rd SIsM of DUTerant Ktnda of IminlMr 
FLOOHINQ (INCH) 

F=Face. Wldtb Bud thickneeB of tongue Is ) lucb. and dl- J 
meDstona of groove 1/32 inch greater. 



Woods 

White and Norway Pine 
(Nor. Pine Mfrs. Abs'd) . 

North Carolina Pine 

(North Car. Pine Abs'd) . 



ThlckneM and Wldtb (IndMia) 



.111 IB 13/iex3{F; lxGlsl3/l« J 
xBi P. 



.1x3 Ib 13/16x2} F: 1x1 U 18/lS J 
xSl F: li6 is 13/lSxB)I 



Longleaf Pine 

(Ga.-P1a. Sawmill Abb'd) . . .1x3 is 13/16i2) F; U4 ta IS/lt] 
x3) F: 1x6 fe 13/16x61 F. 
IionglMif and ShorUeaf Pine 

(Yellow Pine Hfn. Aaa'ii). .1x3 ia 13/16x2} F; IxllslS/IS*^ 
x3i F; 1x6 Is 18/16x61 F. 
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SlMdard Yellow Pine Celling, %-Incli, D. & M. 
''r-r-- i — ^S'-V" ■ -HM . 

standard Yellow Pine Celling. %-Inch, Shlplapped 
3!}- 






SUndard Yellow pine Ceiling, K-lnch 
V*"- , — -1 ,- 
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standard Yellow Pine Partition, Ix4-Incli 
If 
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Standard Tellow Pine Flooring, Ii4-Inch 
PIO. 3. STANDARD PATTERNS 
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Cypress and Tupelo 

(So. Cypress Mfrs. Ass'n) ... 1x3 is 13/16x2} F; 1x4 is 18/16 

x8} F; 1x6 is 13/16x5} F. 
Douglas Fir, Western Hem- 
lock, Cedar, and Spruce 
(West Coast Lbr. Mfrs. 

Ass'n) 1x3 is 18/16x2} F; 1x4 is 13/16 

x3} F; 1x6 is 13/16x6}. 
Oak 

(Oak Flooring Mfrs. Ass'n) .13/16x1}, 2, or 2} F; |xl} or 2 

F. 
Maple, Beech, and Birch 
(Maple Flooring Mfrs. 

Ass'n) Thicknesses — |, }, |, 18/16, 

1 1/16, 1 6/16, 1 11/16. 
Faces— I, 1, 1}, 2, 2}, 3}, 4, 4}. 
Hemlock and Tamarack 
(Nor. Hem. ft Hdw. Mfrs. 

Ass'n) 1x4 is 18/16x8} F; 1x6 is 13/16 

x5} F. 
Idaho White Pine, Western 
Pine, Fir, and Larch 
(Western Pine Mfrs. Ass'n) . 1x4 is }x3} F; 1x6 is |x5} F; 

1x8 U 1x7} F. 
Qum and Yellow Poplar 

(Nat Hardwood Lbr. Ass'n) .1x3 is 13/16x2}; 1x4 is 13/16X 

3} F; 1x5 is 13/16x4} F; 1x6 
is 13/16x5} F. 



CEILINQ (INCH) 

Woods Thickness and Width (Inches) 

White and Norway Pine 

(Nor. Pine Mfrs. Ass'n) 1x4 is }x3} F; 1x6 is 1x6} F. 

North Carolina Pine 

(North Car. Pine Mfrs. 
Ass'n) }x4 is 1x3} F; ix6 is 1x6} F. 

Longleaf Pine 

(Qa.-Fla. Sawmill Ass'n) . . .}x4 is 11/16x3} F; 1x6 U 11/16 

x5} F. 
Longleaf and Shortleaf Pine 

(Tellow Pine Mfrs. Ass'n) . . }x4 is 11/16x3} F; |x6 U 11/19 

x5} F. 




■TJovelty Rustic" Siding, l"i6". No. 117 (atandard) 
(West Coast Lumber Mlrs. Association) 
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VertlcaUaratn Flooring. I"i3- (Standard) 
(West Cout Lumber Mlra. ABsociation) 

PIO. 4. STANDARD PATTERNS 
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Heavy Yellow Pine Shiplap 
(Yellow Pine Manufacturers AaBoclation) 
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Vertlcal-Orain Flooring, l^*xS* (Standard) 
(West Coast Lumber Mfrs. Association) 

FIO. 6. STANDARD PATTERNS 
CEILING (ConUnued) 

Caress and Tupelo 

(So. Cypress Mfrs. Ass'n) ... 1x4 is ll/16x3i F; !x6 is 11/16 

x6i F. 
Douglas Fir, Western Hem- 
lock, Cedar, and Spruce 
(West Coast Lbr. Mfrs. 

Ass'n) 1x4 is ll/16xSi F; 1x6 is 11/16 

x6i F. 
Hemlock and Tamarack 
(Nor. Hem. ft Hdw. Mfrs. 

Ass'n) 1x4 is 13/16x3i F; 1x6 is 18/16 

x6i F. 
Northern Hardwoods 

(Mich. Hdw. Mfrs. Ass'n) ... 1x4 is 13/16x3i F; 1x6 is 11/16 

x6}F. 




Bending Test of a Beam of Alr-Diy Shortleaf Pln< 





Old SawmlllB In Maine 
These mllla, located on tidewater, began operations In 1833 | 
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Modern Sawmill i>\ li".' ■ 
A CONTRAST IN MILLING METHODS 
Plate 7 — Lumber and Ita Uses 
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IiUbo White Pine, Western 
Pine, Pir, and Larch 
(Wesl. Floe MIra. Ass'd)...1x1 la 1x31 F: 1x6 U SxEl F; 

IlxS IB 1x71 F. 
BvdwoDd 1x4 U 1 3/16x31 F; 1x6 is 
13/1SX5J P. 
Own 
(NaL Hdw. Lbr. Asb'd) fx3 Is 11/16x21 F; 1x4 is 11/IS 
' x31 F; ix5 18 11/16x51 P; 

1x6 Is 11/16x51 P- 
Tellow Poplar 

(Nat. Hdw. Lbr. Ass'n) ... .Same as Flooring. 
Tongaes and grooves in toch Celling are UBually ot same 
dimensions as in Inch Flooring. Ceiling Is also oCten made in 
Bo-called thicknesses ot j, 1, and I Inch, corresponding to 
dressed tblcknesses of G/IG, 7/lG. and 9/16 Inch, respectiTety. 
PARTITION (INCH) 
Woods Thickness and Width (Inches) 

White and Norway Pine 

(Nor. Pine Mtrs. Ass'n.) . . .1x4 is ]i31 T; 1x6 Is IxEl F. 

hNorUi Carolina Pine 
(Nor. Car. Pine Mtrs. Ass'n) . 1x4 la 13/16x31 F: 1x6 Is 13/IS 
xE)F. 
Longleaf Ptne 
(0«.-Fla. Sawmill Ass'n) ... 1x4 Is 1x31 F; 1x6 is 1x51 F. 
LrODgleaf and Shortleat Pine 

(Tellow Pine Hfrs. Ass'n) . .Same as above. 
Crprees and Tupelo 

(So. Cypress Mfrs, Ass'n) . . .Same as above. 
Dooelaa Pir, Wesiem Hem- 
lock. Cedar and Spruce 
^^ (Wwt Coast Lbr. Mfrs. 
^H Ass'n) 1x4 Is 11/16x31 F; 1x6 is 11/16 

^^^BaBlock and Tamarack 

(Nor. Hem. ft Hdw. Hfrs. 

A«i'n) 1x4 Is 13/16x31 F; 1x6 Is 13/16 

x61 F. 

, Onin and Tellow Poplar 

(Nat. Hdw. Lbr. Ase'n) Same as Flooring. 

DROP SIDING (INCH) 
Woods Thickness and Width (Inches) 

I WUt* and Norway Pino 

(Nor. Pine litn. Ass'n) 1x4 is 2E/32i3i F; 1x6 is 35/33 

X51 F; 1x8 is 25/32x71 P'- 
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Yellow Pine Drop Siding 

Adopted at MenphU, Teu., in. li, INt. 
RcrlMd «l New Orluu, U., Jm. U, IfOk 
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Ordcn for Stock Slumld Conform to above HnailMn 

ma. 6 



Motet Witb tbe aicepllOD at No*. 117 nDiI 1)S, tlia •bOTe 
lap and by Ibg muiufuiturara of Northern Floe and HomlDCk. 
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North Carolina Pin© 


^H 


(Nor. Car. Pine litre. ABB'n) 


. 1x4 Is li31 F; 1x6 is )x&l ^- ^| 


Longlear Pino 


^^M 


(Oa.-Pla. BawmlU ABs'n) . . 


.Same as above. ^^^^^^| 


Longlear and Sbortleaf Pine 


^^^^^H 


(Yellow Pine Mfrs. Au'd). 


.Same as aboTO. ^^^^^^H 


Cypreoa and Tupelo 


^^^^^H 


{So. Cypress Ufrs. AsB'n) . . 


.1x4 Is 1x3} F; 1x6 is |xGl F; 




1x8 is ixTi F. 


DoQgUa Fir, Western Hem- 




^ lock. Cedar and Spruce. . 




K (West Coast Lbr. Mlrs. 




■ An'n) 


.1x4 is 1x3] Fi 1x6 is 1x51 F; 


■ 


1x8 la 1x7 P. 


Benloek and Tamarack 




(Nor. Hem. & Hdw. Mtra. 




Aaa'n) 


.1x4 Is 13/16x3) F; 1x6 Is 13/16 




X61 F; 1x8 Is 13/16i7i F. 


Northern Hardwoods 




(Mich. Hdw. Mrrs. AsB'n) . . 


.114 18 13/16x31 P; 1x6 Is 13/16 




xB)F. 


Idaho White Pine, Western 




Pine, Fir and Larch 




(West. Pine Mtrs. Ass'n) . . 


.1x4 It lx3i F; 1x6 Is 1x5} F; 




IxS Is 1x71 F. : 


Bodwood 


.1x4 is 1 3/16x31 F: 1x6 Is 13/16 




x6i F; 1x8 is 13/16x7J F. 


Tdlow Poplar 




^ (Nat Hdw. Lhr. Ass-n) . . . 


.1x4 is 1x31 F; 1x6 is 1x41 F; 


1 


1x6 Is IxEi F. 


^^ FINISH 3-1-8 OR S-2-3 H 


^1 ft-l-a = Surfaced one aide; 


; S-2-S = Surfaced two sides. ^H 


■^ Woods 


Thickness T 


White and Norway Pine 




(Nor. Pine L.:r8. Asa'n) . . . 


.1" is 2E/32-; 11" la 11"; 11" is 




:|-; 2"Iflir. 


North Carolina Pine 


^ 


(Nor. Car. Pine Afla'n) .... 


.1" is 13/16-; 11" is 1 1/16"; J 




iriaii': risir. ■ 


Longleat Pine 


■ 


^1 (aa.-na. Sawmill Asa'n) . . 


.1- Is 13/16"; 11" Is : 1/16"; fl 


L 


11- Is 1 6/16-; 2" U 11". ■ 
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Longleaf and Shortleaf Pine 

(Yellow Pine Mfra. Aas'n) . .Same ae above, 
cypress and Tupelo 

(So. Cypress Mfrs.Ass'n)...r is 18/16''; U" is 1 l/W; 

W is 1 6/16"; 2" is ir. 
Dooglas Fir, Western Hem- 
lock, Cedar and Spruce 
(West Coast Lbr. Mfrs. 

Ass'n) 1» is f; IJ" is 1 1/16"; IJ" is 

1 6/16*. 
Hemlock and Tamarack 
(Nor. Hem. ft Hdw. Mfrs. 

Ass'n) 1» is 13/16'. 

Idaho White Pine, Western 
Pine, Fir and Larch 
(Western Pine Mfrs. Ass'n) . l*" is V. 

Redwood l^ ir, ir, and 2'' are 8/16'' 

scant for S-1-8 and i* scant 
for S-2-S. 
Gum and Yellow Poplar 

(Nat. Hdw. Lbr. Ass'n) l*" is 13/16^ 

FINISH S-l-E OR S-2-B 
S-l-B = Surfaced one edge; S-2-B = Surfaced two edges. 

Woods Widths 

White and Norway Pine 

(Nor. Pine Mfrs. Ass'n) i" is Zi"; 6' is 6i^ 

North Carolina Pine 

(Nor. Car. Pine Mfrs. Ass'n) . 4*^ is Sr; 6*^ is 51"; 8* is H"; 

lO'' is 9r; 12*^ is iir. 

Longleaf Pine 

(Qa.-Fla. Sawmill Ass'n) . . .4' is Si"; 6'' is 6^; 8* Is H"; 

lO-' is 9r; 12" is lU". 

Longleaf and Shortleaf Pine 

(Yellow Pine Mfrs. Ass'n) , .Same as above when S-4-S. 
Cypress and Tupelo 

(So. Cypress Mfrs. Ass'n) . . .4'' is Zi"; 6' is 6i'; 8'' is H"; 

10» is 91*; 12* is llj*. 

Douglas Fir, Western Hem- 
lock, Cedar and Spruce 
(West Coast Lbr. Mfrs. 

Ass'n) 4" is 8}*; 6* is 5}"; 8» is H"; 

10'* is Wl 12' is IW. 



BI^^I^^B^^^I 
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' Hemlock and Tamarack 


^^^H 


(Nor. Hem. ft Hdw. Mtrs. 


^^^^^^H 


AflB-n) 


18 6- Is ^^^^H 


Idaho Wblte Pine. Western 


^^^^^^H 


Pine, Fir and Larcb 


^^^^^^H 


(West. PLce Mfre. Asa'n) . . 


^^^^H 


Redwood 


.}" scant ^^^^H 


Oum and T«llow Poplar 


^H 


(Nat Hdw.Lbr. A»*n) 


.Same as Cypress and Tupelo. ^^M 


^L HHIPLAP (INCH) ^M 


^B Wood* 


Thlcfcseea and Wldtli (Inches) 


^Wblto aad Norway Pine 




^M (Nor. Pine Mfrs. Aes'n) . . . 


.1x8 is 26/3ZzTi F; 1x10 la 


■ 


2&/32i9i F; 1x12 Is 26/32z 


m 


lliF. 


North Carolina Plna 




(Nor. Car. Pine Aae'n) 


.1x8 la 13/16x71 F; 1x10 la 




I3/16x9J F. 


lADgleaf Pine 




(Oa.-FlB. Sawmill Asa'n).. 


.1x8 la 2G/3ZxT| F; IxlO is 




86/32x94 F. 


Longleaf and Shortleaf Pine 




(Tellow Pine mi™. Aw-n). 


.1x8 ta ix7J F; 1x10 Is |x9i P; 




lxl2is)ill4F. 


Cypress and Tupelo 




(So. Cypress Hrrs. Aes'n) . 


.1x8 is 13/16x7 F; 1x10 Is 13/16 




39 F; 1x12 is 13/16x11 F. 


Douglas Fir, Western Hem- 




lock, Cedar and Spruce 




(West Coast Lbr. Mrr». 




Aas'n) 


. 1x8 ta 1x7 F; 1x10 is fi9 F: Ix 




12 1a|xllF. 


Hemlock and Tamarack 




(Nor. Bern, ft Hdw. Mfrs. 




A«*B> 


■ 1x8 is 13/16x7} F: 1x10 is 




13/16x91 F; 1x12 la 13/16x 




Hi F. 


Idaho White Pine, Westers 




Pine. Fir and Larch 




(Wert. Pine Mtrs. Asa'n).. 


.1x8 is ]xT F; 1x10 Is 1x9 F; 


fc, . 


1x12 Is 1x11 ^^^^1 




IB 13/16x31 ^^^H 


t 
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BOARDS (INCH) 

Woods ThlckBeM 

White and Norway Pine 

(Nor. Pine Mfrs. Ass'n) S-l-S or 8-2-8 to 26/82'. 

North Carolina Pine 

(Nor. Car. Pine Mfni. 

Aas'n) S-l-S to i", 8-2-8 to 18/16^ 

liongleaf Pine 

(Qa.-Fla. Sawmill Ass'n) . . .8-1-8 or 8-2-8 to 18/16*. 
liOngleaf and Shortleaf Pine 

(Yellow Pine Mfrs. Aas'n) . .Same as above. 
Cypress 

(So. Cypress Mfrs. Ass'n). .Same as above. 
Douglas Fir, Western Hem- 
lock, Cedar and Spruce 

(West Coast Lbr. Mfrs. 
Ass'n) 8-1-8 or 8-2-8 to |'. 

Hemlock and Tamarack 
(Nor. Hem. ft Hdw. Mfrs. 

Ass'n; Mich. Hdw. Mfrs. 

Ass'n) S-l-S or 8-2-8 to 18/16'. 

Redwood S-l-S to 18/16". 

Sugar and California White 

Pine 8-2-8 to i". 

Eastern Hardwoods 

(Nat Hdw. Lbr. Ass'n; 
Hardwood Mfrs. Ass'n) . . .8-2-8 to 18/16^ 

DIMENSION (2-INCH, S-1-S-l-E) 
8-1-S-l-E = Surfaced one side and one edge. 

Woods Thickness and Width (laches) 

White and Norway Pine 

(Nor. Pine Mfrs. Ass'n) .... 2x4, 6, 8, 10 and 12, 8-1-8-1-B 

to l|z8i, 61, 7f, 9i and 

111. 
North Carolina Pine 

(Nor. Car. Pine Mfrs. Ass'n) . 2x4, 6, 8, 10, and 12, 8-1-S-l-B 

to l|x8i, 51, 71, 01, and llf. 
Longleaf Pine 

(aa.-Fla. Sawmill Ass'n) . . .2x4, 6, 8, 10, and 12, 8-1-S-l-B 

to lix8f, 61, 71, 91. and ll|w 
Cypress 

(So. Cypress Mfirs. Ass'n) . . • 8am» as above. 
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LoDgleaf &od Sbortleaf Pine 
(Tellow Pine MCrs. Abb'ii) . , 

Douglas Fir aod WeBtern 
Hemlock 
IWeet Coast Lbr Mlrs. 



Ssl. 6, 8. 10 and 12. S-l-S-l-B 
to l|z3|, 6f, Ti. H and llj. 



a) 



I 

to 



. 2x4. 6. 8, 10 and 12. S-1-S-I-B 
to lSx3g, Ej. Tj. 9} and Hi. 



Beinlock and Tamarack 
(Nor. Hem. A Hdw. Mtrs. 

AM'n) 2xi, 6, 8. 10 and 12. 8-1-S-l-B 

l]x3], St. ?!■ Si and 



Idaho Wtiit« Pine, Western 
Pine. Fir and Larcb 
(West. Pine Utra. Ass'n) . . 



Hi. 



2x1, 6. 8. 10. 12 and 14, S- 
1-S-l-E to IJxSj, 5), 7i, 9i. 
11} and 13J. 



ensar and California White 

Pine 8-2-8 to IJ". 



DIMENSION (3-INCH, S-l-S OR S-3-S) 
Woods Thlckneos 



Wblte and Norway Pine 

(Nor. Pine Mfrs. Aes'n) 
North Carolina Pine 

(Nor. Car. Pine Mfrs. Aas'n) 8-1-S 
Longleaf Pine 

<Oa.-Fla. Sawmill Ass'D). 
Longleal and Sbortleaf Pine 

(Tellow Pine Mfrs. ABs'n) 
Cjipresa 

(So. Cypress Mfre, Ass'n) . 
Donglaa Fir and Western 
Hemlock 

(West- Coast Lbr. Mtra. 

A«s"n) 

Hemlock and Tamarack 

(Nor. Hem. & Hdw. Mtra. 



.S-l-S or S-2-S to 2t'. 
S-2-S to 21". 
S-l-S or S-2-a to 2i". 
B-l-S to 2!'; S-2-S to 2)". 
8-1-S or S-2-S to 2)". 



n) 



WMtern Pine, Fir and Larch 

(West. Pine Mfrs. Asa'n) . 
Bosar and CaJUomla White 

Pine S-a-S to 2i' 



3-1-B or S-2-S to 2!". 
S-l-S or B-2-S to 21". 
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HARDWOOD SIZES 

The standard sizes adopted by the National 
Hardwood Lumber Association are as follows: 

Standard Lengths 

Standard lengths are 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, and 16 feet; but not over 15 per cent 
of odd lengths are admitted. 

In the grade of Firsts and Seconds the lengths 
are 8 to 16 feet; but there must not be more than 
20 per cent under 12 feet, and not to exceed 10 
per cent of 8 and 9-feet lengths. 

Standard Thicknesses 

The standard thicknesses of hardwood lum- 
ber are: 1/4, %, V2, %. %- 1, IVi. lV2r 1%. 2, 2y2, 
3, 31^, 4, 41/2, 5, 51/2, and 6 inches. 

The standard thicknesses for surfaced lum- 
ber are as follows : 



I 



Rougli Surfaced 

H" B-2-8 to ft- 

%' 9-2-B to A- 

%- 8-2-8 to A- 

1i- 8-2-8 to ft • 

1 * 8-2-S to W 

H4" 8-2-8 to Ift- 

m" S-2-9 to IH- 



Rough Surfacei 

IX- S-2-a to IH- 

2 ' S-2-S to 1%" 
2H" S-2-3 to 214' 

3 " S-2-S to 2%- 
3H' S-2-S to 814- 

4 - 8-2-3 to 3% ■ 



Lumber surfaced one side only must be 1/16 
inch full of the above thicknesses. 

The standard sizes for hardwood lumber sur- 
faced two sides adopted by the Hardwood Man- 
ufacturers Association are as above, except that 
these manufacturers work %-iiich stock to 7/^2 
inch instead of 3/16 incb- 



J 



SHIPPING WEIGHTS 

THE lumber manufacturer usually makes 
quotations upon the basis of delivery of 
the lumber to any point desired. To do 
this, it is necessary for him to know the weight 
of the product, in order to figure freight charges 
and add them to his f. o. b. mill price. For this 
reason, the grading rules of practically all lum- 
ber manufacturers' associations carry tables of 
estimated weights of lumber when dried to what 
is called "shipping condition." These weights 
are, of course, somewhat arbitrary; but they are 
based upon long experience, and are fair ap- 
prosdmationa of the weights of the commercial 
products which they represent. So far as they 
vary from actual weights, the estimated weights 
are likely to be a little higher than the exact 
weights. On the other hand, there is so much 
difference in the weight of wood depending upon 
the amount of seasoning, that not infrequently 
lumber is shipped when it is decidedly heavier 
than the estimated weights. 



Softwoods 

Estimated shipping weights of typical prod- 
ucts of the principal softwoods in air-dry con- 
dition axe indicated in Table 11. 
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Hardwoods 

The estimated shipping weights for rough 
inch lumber of the common hardwoods in air- 
dry condition, are indicated in Table 12. 

TABLE 12 

Shipping Weights of Hardwoods 

(Rough Inch Lumher — ^In Lbs. per 1,000 Feet, Board Measure) 



Ash, Black . 
Ash, White . 
Baaswood . . 

Beech 

Birch 

Buckeye . . . 
Butternut . . 
Cherry .... 
Chestnut . . 
Cottonwood 
Elm, Rock . 
Elm, Soft .. 



8,200 

8,500 to 3,800 

2,600 to 2.600 

4,000 

4,000 

2,600 

2,500 to 2,800 

8.800 to 4,000 

2,800 

2.800 

8.800 to 4.000 

8,000 to 8,800 



Qum, Red . . . 8,300 

Gum. Sap .... 8.000 to 3,100 

Hickory 4.600 to 6.000 

Mahogany .... 3.600 
Maple. Hard. 3.900 to 4,000 
Maple. Soft. . . 3.000 to 8.300 

Oak 3.900 to 4.000 

Poplar. Yellow 2.800 
Sycamore .... 3.000 to 3.200 

Tupelo ...... 2.800 

Walnut 4,000 



Kiln-Dried— 

Oak Flooring, Txir. 1.000 lbs.; ^x2^ 1.200 lbs.; 13/16''x 
W, 2.000 lbs.; 13/16''x2^ 2.100 lbs.; 13/16''x2r, 2.200 lbs. 

Maple, Beech, and Birch Flooring, fxl}" or 21*^, 1,000 lbs.; 
IZ/Wxli" or 21", 2.100 lbs. 



STRUCTURAL TIMBERS 

TIMBERS are usually sawed from the heart 
of the log. It pays the lumber manu- 
faetui'er better to cut the clear, outside 
portions of the log into higher classes of material 
than it does to cut them into timbers which 
bring a lower market price. For this reason, 
timbers may contain many or all of the defects 
common to the species from which they are cut. 
Since, however, timbers are large pieces of wood 
which are used as a whole, some small defects 
do not greatly reduce the strength, and larger 
defects of certain kinds may not be serious un- 
less located at the points where the greatest 
strength is required. 

The most serious defects in structural tim- 
bers are rot, knots, shake, and cross-grain. 
Sometimes a beam or timber may be so placed 
that these defects will not seriously interfere 
with strength, whereas iu a reverse position, 
they would be very detrimental. For example, 
knots near the center or ends have practically 
no effect upon the strength of a beam. 

The rate of growth is often thought to have 
much effect upon the strength of large timbers; 
but they are so likely to have defects of greater 
importance that the rate of growth alone cannot 
be depended upon to indicate the strength. In 
the same way, while seasoning small sticks 
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greatly increases their strength, it is not safe to 
assume that large timbers when seasoned are 
much stronger than when green. This is be- 
cause checks which develop in seasoning are 
likely to offset the increase in strength due to 
the drying of the wood. For this reason, engi- 
neers do not ordinarily consider it advisable to 
figure upon a greater load for seasoned timbers 
than would be safe for timbers of the same size 
when green. 

The Forest Service experiments in seasoning 
large timbers lead to these conclusions: 

(1) In general, timber 8 by 16 inches in crosa-sectioa 
most season through two entire summers before it reaches 
a thoroughly air-dry condition. 

(2) The weight of thoroughly air-sessoned timbers will 
vary appreciably during the year, due to the alternate 
eTaporation and absorption of moisture. This change in 
moisture content is accompanied by a corresponding 
shrinking and swelling which tends to increase the size 
and number of checks formed through the seasoning pro- 
cess These hygroscopic changes, however, do not seem 
to affect the interior of the timbers. 

(3) If seasoning is started in the hot summer months, 
the loss of moisture is at first very rapid, even though 
the timber is protected from the sun and wind. The 
rapid loss in weight is associated with a marked shrink- 
age in the outer portion of the timber, which invariably 
induces cheeking. The loss in weight in a stringer 8 by 
16 inches in cross-section and 16 feet long, in three 
months, varies from 40 to 60 pounds, the loss being pro- 
portional in a general way to the amount of sapwood the 
timber contains. Cheeking is leas serious, however, when 
the timbers contain a considerable amount of sapwood 
than when they are practically all heartwood. 
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(4) The best results are obtained when the air-Beason- 
in^ is started in the late fall or early winter months. 
At this time of the year, the air is usually moist enough 
to prevent rapid drying on the surface, and, in conse- 
quence, serious checking. 

(5) The absence of shrinkage in redwood timbers is 
very noticeable, although redwood contains a large 
amount of moisture when cut. On account of its low- 
shrinkage factor, it can be seasoned without serious 
checking. 

ASSOCIATION RULES FOE STRUCTUBAL 
TIMBERS 

Yellow Pine 

The rules or specifications for structural tim- 
bers adopted by the Yellow Pine Manufacturers 
ABSociation are : 

No. 1 OiHniDon Timben 

SixM. Common Timber shall be worked to the fol- 
lowing: 4x4, 4x6, 6x6, %-inch off side and edge. Sur- 
faced 4 sides, '^-inch off each side; 6x8 and larger, 
8-3-S or 8-4-S, i/4-inch off each side surfaced. 

Rough Timbers, 4x4 and larger, shall not be more than 
^-inch scant at any point when green, and be well mano* 
factured, with not less than three square edges, and will 
admit sound knots that do not occupy more than one- 
third the cross-section of the piece or small defective 
knots. 

Timbers 10x10 in size may have a 2-inch wane on ons 
corner, measured on faces, or its equivalent on two or 
more comers one-third the length of the piece. Larger 
sizes may have proportionately greater defects. 

Shakes extending not over one-eighth of the length of 
the piece are admissible, and seasoning checks shall not 
be considered a defect. 
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'Dressed Timbers shall eonform in grading to the spec- 
ifications applying to rough timbers of same size. 

Rough Timbers, if thicker than specified thickness for 
dry or green stock, may be dressed to sueh standard 
thickness, and when so dressed shall be considered aa 
rough stock. 

West Coast Timber 

The grades for structural timbers adopted by 
the West Coast Lumber Manufacturers Associ- 
ation (applying chiefly to Douglas fir) are as 
follows : 

Clean — Shall be sound lumber well sawed, one side 
and two edges free from knots and other defects impair- 
ing its use for the probable purpose intended. Will 
allow ID dimensions larger than 6 by 10 inches pitch 
pockets when not extending through the piece; light- 
colored sap on comers not exceeding 3 inches on face 
and edge, knots 2 inches and less in diameter, according 
to size of piece, when on one face and one-half of each 
corresponding edge, leaving one face and upper half of 
each edge clear. 

Selects — Shall be sonnd, strong lumber, well sawed. 
Will allow in sizes over 6 by 6 inch, knots, not to exceed 
2 inches in diameter, varying according to the size of 
the piece; sap on comer not to exceed 2 inches on both 
face and edge; pitch pockets not to exceed 6 inches in 
length. Defects in all cases to be considered in connec- 
tion with the size of the piece and its general quality. 

Hoiihantable — This grade shall consist of sound, 
strong lumber, free from shakes, largo, loose, or rotten 
knots, and defects that materially impair its strength, 
well manufactured, and suitable for good, substantial 
constructional purposes. Will allow slight variations in 
sawing, sound knots, pitch pockets, and sap on corners, 
one-third the width and one-half the thickness, or its 
equivalent. Defects in all cases to be considered in con- 
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nection with the size of the piece and its general quality. 
In timber 10 by 10 inches and over, sap shall not be con- 
sidered a defect. D is colorations through exposure to 
elements, other than black sap, shall not be deemed a 
defect excluding lumber from this grade if otherwise 
conforming to merchantable grade. 

OommoQ — This grade shall consist of lumber having 
knots, 8ap, and other defects which exclude it from grad- 
ing as merchantable, but of a quality suitable for rough 
kinds of work. 

American Society for Testing Materials 

The American Society for Testing Materials 
has been working for many years to establish 
commercial standards for all structural materials 
upon a scientific basis. The specifications which 
it has adopted for structural timber are as fol- 
lows: 

I. Definition of Structoral Timber 

By the term "Structural Timber" the Committee 
understands all such products of wood in which the 
strength of the timber is the controlling element in their 
selection and use. The following is a list of products' 
which are recommended for consideration as structural! 
timbers : 

Trestle Timbers — Stringers, caps, posts, mud sills, bri 
ing, bridge ties, guard rails. 

Oar Timbers — Car framing, including upper framing] 
car sills. 

Framing for Buildings — Pogts, mud sills, girders, fri 
ing, joists. 

Ship Timbers — Ship timbers, ship decking. 

CrosB-Arms for Poles. 

n. standard Defects 
Measurements which refer to the diameter of knots c 
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lioles should be considered as referring to the mean or 
average diameter. 

1. Sound Knot — A sound knot is one which is solid 
aeross its face, and which is as hard as the wood sur- 
roondiog it; it may be either red or black, aud ia ao fixed 
by growth or position that it will retain its place in the 
piece. 

2. Loose Knot — A loose knot is one not firmly held in 
place by growth or position. 

8. Pith Knot — A pith knot is a sound knot with a 
pith hole not more than 14 i'^'^h in diameter in the center. 
4. EncaMd Knot — Ad encased knot is one which is 
sorrounded wholly or in part by bark or pitch. Where 
the encasement is less than V^ of an inch in width on 
both sides, not exceeding one-half the circumference of 
the knot, it shall be considered a sound knot. 

6. Sottm Knot — A rotten knot is one not as hard as 
the wood it ia in. 

6. Pin Knot — A pin knot is a sound knot not over y» 
inch in diameter. 

7. Standard Knot — A standard knot is a sound knot 
oot over \y^ inches in diameter. 

8. Large Knot — A large knot is a sound knot more 
that) 1^^ inches in diameter. 

9- Soond Knot — A round knot is one which is oval 
or circular in form. 

10. Spike Knot — A spike knot is one sawn in a length- 
wise direction ; the mean or average width shall be con- 
sidered in measuring these knots. 

11. Pitch Pockets — Pitch pockets are openings be- 
tween the grain of the wood containing more or less 
pitch or bark. These shall be classified as "small," 
"Btandard," and "large" pitch pockets. 

(ft) Small Pitch Pocket. A small pitch pocket is one 
not over ^ of an inch wide. 

(b) Standard Pitch Pocket. A standard pitch pocket 
is one not over % of an inch wide or 3 inches in length. 
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(e) Jorge Pitch Pocket. A large pitch pocket is one 
over % of an inch wide or over 3 inches in length. 

12. Pitch Streak — A pitch streak is a well-defined 
accumulation of pitch at one point in the piece. When 
not sufficient to develop a well-defined streak, or where 
the fiber between grains — that is, the coarse-grained fiber, 
usually termed "Spring wood" — is not saturated with 
pitch, it shall not be considered a defect. 

13. Wane — Wane is bark, or the lack of wood from 
any cause, on edges of timbers. 

14. Shakes — Shakes are splits or checks in timbers 
which usually cause a separation of the wood between 
annual rings. 

15. Rot, Dote, and Red Heart — Any form of decay 
which may be evident either as a dark red discoloration 
not found in the sound wood, or the presence of white 
or red rotten spota, shall be considered as a defect, 

16. Ring* Shake — An opening between the annual 
rings. 

17. Through Shake — A shake which extends between 
two faces of a timber. 

m. Standard Names for Sbuctural Timbers 

1. Southern Yellow Pine— Under this heading, two 
classes of timber are used: (1) Longleaf Pine; (2) Short- 
leaf Pine. 

It ia understood that these two terms are descriptive 
of quality, rather than of botanical species. Thus, 
"Shortleaf Pine" would cover such species as are now 
known as North Carolina pine, loblolly pine, and short- 
leaf pine. "Longleaf Pine" is descriptive of quality; 
and if Cuban, shortleaf, or loblolly pine is grown under 
such conditions that it produces a large percentage of 
hard summer wood, so as to be equivalent to the wood 
produced by the true longleaf, it would be covered by 
the term "Longleaf Pine." 
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3. DoufflaB Fir— The term "Douglas Fir" to cover 
the timber kDowQ likewise as yellow Jir, red fir, Western 
fir, Washington fir, Oregon or Paget Sound flrur pine, 
norwest and west coast fir. 

5. Norway Pine, to cover what is known also as "Bed 
Pine." 

4. Hemlocl^ to cover Southern or Eastern hemlock — 
that is, hemlock from all States east of and including 
Miimesota. 

B. Western Hemlock, to cover hemlock from the 
Pacific coast. 

6. Spruoe, to cover Eastern spruce — that is, the spruce 
timber coming from points east of Minnesota. 

7. Western Spmoe, to cover the spruce timber from 
the Pacific coast. 

8. WMte Pine, to cover the timher which has hitherto 
been known aa white pine, from Maine, Michigan, Wis- 
consin, and Minnesota. 

9. Idaho White Pine, the variety of white pine from 
western Montana, northern Idaho, and eastern Washing- 
ton. 

10. Western Pine, to cover the timber sold as white 
pine coming from Arizona, California, New Mexico, Colo- 
rado, Oregon, and Washington. This is the timber some- 
times known as "Western Yellow Pine," or "Ponderosa 
Kne," or "California White Pine," or "Western White 
Pine." 

11. Western Larcli, to cover the species of larch or 
tamarack from the Rocky Mountain and Pacific coast 
regions. 

12. Tamarack, to cover the timber known as "Tama- 
rack," or "Eastern Tamarack," from States east of and 
including Minnesota. 

13. Bedwood, to include the California wood nsually 
known by that name. 
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IV. Stand&rd Specifieatioas fw Bridge and Trestle 
Timbers 

(To be applied to aolid members and not to conipoBit« inembeis) | 

GENERAL REQUIREMENTS 

Except as noted, all timber shall be cut from sound" 
trees and sawed standard size; close-grained and solid; 
free from defects such as injurious ring shakes and 
crooked grain, unsound knots, knots in groups, decaj^a 
large pitch pockets, or other defects that will materi 
impair its strength. 

Standard Size of Sawed Timber— Rough timbers when " 
sawed to standard size, shall mean that they shall not be 
over Yi in. scant from actual size specified. For instance, 
a 12 in. x 12 in. shall measure not less than 11% in, 
113/4 in. 

Standard Dresaing of Sawed Timbers— Standard dre« 
ing means that not more than 14 11. shall be allowed for " 
dressing each surface. For instance, a 12 in. x 12 in. 
shall, after dressing four sides, not measure less than 
llVa in. X IIV^ in. 

Strinqers 

No. 1. Longleof Vellow Pine and Douglas Fir — Shi 
show not less than 80 per cent of heart on each of the 
four sides, measured across the sides anywhere i 
length of the piece; loose knots, or knots greater than 
iy2 in. in diameter, will not be permitted at points within I 
4 inches of the edges of the piece. 

No. 2. Longleaf Yellow Pine, Sbortleaf Pine, DonglM 
Fir, and Western Hemlock — Shall be square edged, ex- 
cept it may have 1 in. wane on one corner. Knots must 
not exceed in their largest diameter 14 the width of the 
face of the stick in which they occur. Ring shakei 
extending not over % of the length of the piece 1 
admissible. 

Caps and Sn,L8 

No. 1. Longleaf Yellow Pine and Douglas Fir— Shal 
show 85 per cent heart on each of the four sides, mei 
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DKd across the sides anywhere in the length of the piece ; 

lo be free from knots over 2V^ in. in diameter ; knots 
must not be in groups. 

Ko. 2. Longleaf and Shortleaf Tellow Pine, Douglas 
Til, and Western Hemlock — Shall be square-edged, ex- 
cept it may have 1 in. wane on one comer, or ^ in, 
wane on two corners. Knots must not exceed in their 
largest diameter 14 the width of the face of the stick in 
which they occur. Ring shakes extending not over ^ 
the length of the piece are admissible. 
Posts 

No. 1. Longleaf Yellow Pine and Dooglas Fir — Shall 
show not less than 75 per cent heart, measured across the 
lace anywhere on the length of the piece; to be free from 
knots over 214 in. in diameter, and must not be in 
groups. 

No. 3. Longleaf and Shortleaf Yellow Pine, Douglas 
Pir, and Western Hemlock— Shall be square-edged, ex- 
cept it may have 1 in. wane on one corner, or Yn in. 
wane on two corners. Knots must not exceed, in their 
largest diameter, Yi the width of the face of the stick in 
which they occur. Ring shakes shall not extend over 
% of the length of the piece. 

LoNorruDiNAL Struts or Gikts 

Ho. 1. Longleaf Yellow Pine and Dooglas Fir — Shall 
•how one face all heart; the other face and two sides 
shall show not less than 85 per cent heart, measured 
across the face or side anywhere in the piece ; to be free 
from knots IY2 ^- i" diameter and over. 

No. 2. Longleaf and Shortleaf Yellow Pine, Douglas 
Fir, and Western Hemlock — Shall be square-edged and 
Bonud ; to be free from knots l^i in. in diameter and 



I LoNfliTDmNAi, X-Braces, Sash Braces, and Sway Braces 
No. 1. Longleaf Yellow Pine and Douglas Fir—Shall 
\ ihow not less than 80 per cent heart on two faces and 
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foar square edges; to be free from knots over ly^ in. ift 
diameter. 

No. 2. Longleaf and Shortleaf Yellow Pine, Donglu 
Fir, and Western Hemlock — Shall be square-edged and 
Bound; to be free from knots 2^4 in. in diameter and 
over. 

FOREST SERVICE RULES 

As the result of tests upon structural timbers, 
the Forest Service proposes the following 
grades: 

Grade 1 — ^Timbers having a modulus of rup- 
ture over 4,000 pounds per square inch. 

Grade 2 — Serviceable timbers having a modu-; 
lus of rupture under 4,000 pounds per square 
inch. 

Culls — Timbers having visible defects which 
render them unfit for structural purposes. 

The practical application of these grades i 
illustrated by the following definitions of temrt 
and tentative rules for timbers, based upon r 
long series of tests: 

DEFINITIONS 



A shake is a separation of one annual ring from aii< 
other, in some cases only a few degrees in length, 
others entirely separating two rings. It is thought that' 
shakes are produced in the living tree by stresses caused 
by winds and changes of temperature. They are most 
common in woods that split easily. Shakes are diRicolt 
to detect in green timher, and usually do not becoi 
visible until the timber is at least partly seasoned. 
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shake decreases the strength of timber in proportion as 
a plane tangent to it approaches parallelism with the 
neatral plane in the beam, since the more nearly parallel 
the two planes the smaller is the area resisting horizontal 
shear. 

Checks 

Checks are radial cracks or splits produced, almost 
without exception, by uneven shrinkage during season- 
ing. Occasionally, however, they are present in green 
timber. 

Orosa-Grains 

Cross-grain may be divided into three general classes : 

Diag^onal Grain — In sawing lumber, if the plane of the 
saw is not approximately parallel to the axis of the log, 
the grain of the lumber cut is not parallel to the edges, 
and is termed diagonal. 

S|nral Grain — In many trees the fibers composing each 
year's growth are ranged spirally instead of vertically. 
The greater the pitch of the spiral, the greater is the 
defect. Spiral grain usually cannot be detected from a 
casual inspection of the piece, since it does not show in 
(he so-called visible grain of the wood, which in softwood 
lumber is nothing but a sectional view of the annual rings 
cut longitudinally. A careful inspection, however, of the 
medullary rays on the tangential or bastard section, will 
iavariably reveal spiral grain, since the rays necessarily 
incline with the spiral direction of the fibers around the 
trunk, and therefore, in section, appear obliquely on the 
face of the timber. Spiral grain may readily be detected 
also by splitting a small piece radially. 

Btirls — Burls are local disturbances in the grain of tim- 
ber, usually associated with knots or produced by the 
healing of wounds during the life of the tree, 

Pitch Pockets 
Pitch pockets are cavities between annual rings, 
luuftlly filled with resin. They are rarely large enough 
to affect seriously the strength of structural timbers. 
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Knoto 

Knots are portions of branches which have heen encased 
in the growing trunk of the tree. In judging their effect 
upon the strength of timber, it should be borne in mind 
that the axis of a knot always extends to the center or 
pith of the tree, and that the visible part o£ the knot it 
a section of a somewhat conical mass of wood, the apex 
of the cone being at the pith of the tree, and the knot, 
as a whole, more or less intertwined with the wood sur- 
rounding it. A spike knot is a longitudinal section of a 
whole knot; find a round or elliptical knot is a section, 
respectively at right angles or at some oblique angle, to 
the axis of the knot. Sound knots, as a rule, are stronger 
and harder than the wood fiber surrounding them. Their 
effect, therefore, upon the strength of the timber depends 
to a large extent upon the manner in which they ar« 
connected to the surrounding wood and upon the degree 
of stress to which the connecting fibers are subjected. U 
the knots disturb the grain so that it is decidedly oblique 
to the edges of the timber, the wood will be subjected 
to stresses in tension at right angles to the grain, the 
kind to which it offers the least resistance. In such cases 
early failure in cross-grain tension almost invariably 
results. 

Class 1 Knots — Class 1 knots must be solid, firmly 
attached to the surrounding wood, and must c 
marked irregularity in the grain of the timber. Small 
spike knots will be included in this class. 

Class 2 Knots — Class 2 knots must be solid, but are 
insecurely attached to the surrounding wood, or associ- 
ated with burl or other irregularity in the grain. 

Class 3 Knots — Class 3 knots are unsound knots; tliat 
is, they are softer than the surrounding wood. 

Dimensions of Knots — The dimension of a knot on the 
narrow face of a timber will be the projection of the 
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on a line perpendiealar to an edge of the timber. On 
the wide, or vertical, faces the smallest diameter of a 
biDt is to be taken as its dimension. 

&aaU Knots — Knots less than 1>/^ inches in diameter. 

large Knots — Knots 1^^ inchea or more in diameter. 

it- — t,L 
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Position of Defects— The position of defects is desig- 
nated by means of the three volumes indicated in the 
^a^ram (Fig. 7). 

Dense Wood 

The term "dense wood" is used to define the quality 
of wood which is desirable in timbers subjected to 
rtreases such as occur in frame strueturea. The term 
applies to the wood itself, irrespective of defects. Since 
dry weight, which is the most accurate index to the 
mechanical properties of wood, cannot be determined 
from a casual inspection of the timber, dense — or, in 
other words, comparatively heavy — wood will be de- 



ft) Wood that BhowB more than eight rlngB per Inch, or the 
rings of which contuia more than 30 per cent Bummerwood. 

(2> Wood which Is reelllent — that le, which, when atruclt 
vith a hammer or similar blunt inetrument, gives a abarp, 
clear BOaiid. while the hammer shows a marked tendency to 
rebound and the wood to recover from the effects of the blow. 



These properties are to be judged from an inspection 
I of the cross-section of the timber. 
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TENTATIVE GRADING RULES 

The following tentatiye roles are for the purpose of 
strength classification only, and do not take into account 
requirements of a general nature such as conformity to 
dimensions, proportion of sap, or other requirements 
made necessary by peculiarities of certain species. 

Grade 1 Timbers 

(a) Must contain only dense wood. 

(b) Must not bave Class 2 or large Class 1 knots in volume 1. 

(c) Must not bave large Class 2 knots in volume 2. 

(d) The aggregate diameter of knots on any face witbin 
tbe center balf of the length shall not exceed the width of the 
face. 

(e) Must not bave shakes or deep checks. 

(f) Must not bave diagonal grain with a slope greater than 

1 inch in 20. 

Grade 2 Timbers 

(a) Must contain only dense wood. 

(b) Must not bave large Class 2 knots in volume 1. 

(c) The aggregate diameter of knots on any face in the 
center half of the length shall not exceed two times the width 
of the face. 

(d) Must not bave shakes which extend along an annual 
ring a distance greater than the width of the piece. 

Olassiflcation of Timbers 

As the result of the application of the pro- 
posed grades to the species tested, the Forest 
Service classifies them in order of strength as 

follows : 

Class 1 Timbers — To include Grade 1 timbers for longleaf 
pine, shortleaf pine, loblolly pine, and Douglas flr. Sbortleaf 
pine and loblolly pine, however, generally contain quite a large 
proportion of sapwood, which is not nearly so durable as the 
heartwood. Therefore unless these species were treated with 
a preservative, they should be excluded from this class and 
put into Class 2. 

Class 2 Timbers — To consist of Grade 2 longleaf pine, Grade 

2 Douglas fir. Grade 1 western larch and hemlock, and Grade 
1 tamarack. 

Class 8 Timbers — ^To include Grade 1 redwood. Grade 1 Nor- 
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way pine, Grade 2 sbortleaf pine. Grade 2 loblolly pine, Grade 2 
tamarack. Grade 2 weetero hemlock. 

This classification is based entirely upon the strength 
developed by the timbers tested, and does not take into 
consideration other properties which may be desirable 
for any particular use. For example, the durability of 
the different species is influenced greatly by the amount 
of sapwood which the timbers contain. Shortleaf pine, 
loblolly pine, Norway pine, and tamarack usually con- 
tain a considerable proportion of aapwood. All of the 
other species mentioned can be secured, as a rule, in 
dimension sizes practically free from sapwood. If, how- 
ever, the timbers are to be given a preservative treat- 
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ment, sapwood may be an advantage, i 
absorbs creosote and other preservatives. 

CONCLUSIONS 

The tests of the Forest Service upon struc- 
ttiral timbers lead to these conclusions: 

(1) The mechanical properties of timber beams are depend- 
ant open: a. The quality ot the wood Irrespective or defects; 
b, the character and location of defects. 

(!) The mechanical properties of wood free from defects 
Tary directly with Its dry weight. The relative dry weight of 
the dllterent pieces of wood of any species can be approximated 
by comparing tbe proportion of summerwood In each. 

(3) The only defects which materially decrease tbe break- 
ing itrengtb of timber beams are tbe more serious ones, such as 
large knots and cross-grains occurring where fibers are sub- 
jected to comparatively high stresses, 

(4) All the species tested seem to be subject to the same 
general laws regarding the relation of mecbanlcal to physical 
properties. 
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FRESHLY cut timber frequen 
half its weight ot water, or, stated other- 
wise, it contains 100 per cent of water 
based upon the absolutely dry weight of the 
wood. A large proportion of this excess water, 
must be I'emoved before the timber is in shape 
to use, and the process by which it is removed 
is called "seasoning." Seasoning usually in- 
creases the strength, stifEness, and hardness of 
timber, greatly reduces its weight, and renders 
it less likely to shrink in subsequent usage. 
Timber is used green only when absolutely nec- 
essary, since, among other undesirable quali- 
ties, it is more likely to decay than is seasone( 
timber. 

There are two general methods of seaaoi 
timber — the natural and the artificial, or air- 
drying and kiln-drying. Air-dried timber may 
contain from 15 to 30 per cent of moisture, de- 
pending upon kind, size, climate, and other ft 
tors. Kiln-dried timber usually contains 5 
10 per cent of nioistiu'e; while in what is calle3? 
"oven-dry" or "bone-dry" wood, the moisture 
content is less than 1 per cent of the absolutely 
dry weight of the wood. 

For ordinary structural timber, studi 
sheathing, and the like, air-drying is sufficieni 
For the more refined uses of timber where it ia 
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re-Worked into flooring, finish, furniture, and 
other articles, thorough kiln-drying is necessary 
to reduce aa much as possible the tendency to 
swell and shrink with atmospheric changes, 
fleaiy material like vehicle stock may be air- 
dried for two or three years, and then kiln-di'ied 
fiiowly for a long time to obtain the necessary 
Seasoning with the least checking and warping. 
Thin boards of any kind of lumber exhibit 
more or less tendency to check and twist dur- 
ing seasoning processes. This tendency is 
greater in the hardwoods than in the softwoods, 
because of the much more complex structure of 
the hardwoods. Commercial practice has, how- 
ever, made such rapid strides in the last few 
years that almost any kind of timber is now suc- 
cessfully seasoned by either natural or artificial 
means. For many years, cottonwood and gum 
were rejected by sawmill operators, because of 
the general belief that they could not be satis- 
factorily seasoned. Now the manufacturers 
handle these woods with comparatively little 
trouble; and their products are popular for a 
multitude of purposes, some of which are most 
exacting. 

Since most of the softwoods are very easily 
kiln-diied with little damage, many of them are 
artificially seasoned to reduce the shipping 
eight and save the time required for air-sca- 
ining. Much of the Southern yellow pine and 
e Western fir and cedar go straight from the 
^wmill to the dry-kiln, and then into cars for 
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shipment to market. As the hardwoods arol 
more diflScult to handle, they are ordinarily s 
dried by the lumber manufacturer, and kiln*^ 
dried at the factory where they are re-worko 
into flooring, finish, and other products. 

AIB-DRTINO 

Lumber may be air-dried at the sawmill 
few months to a year, before it is ready t< 
to consuming points. The time required to 
reach shipping condition depends upon weather, 
season of the year, kind of timber, and climate. 
Inch pine lumber may dry to shipping condition 
in two months in the Southwest in summer; 
while, in the damp climate of the Gulf Coj 
cypress manufacturers may find it necessary 
hold lumber in their yards for a year to b] 
it to shipping condition. 

Quick and satisfactory air-drying of lumber^ 
is secured by following certain principles which 
are recognized by all experienced liunbermen. 
These are to have solid foundations so that the 
piles will not settle out of shape; to have a good 
clearance above ground, and the piles sufficiently 
open to give free circulation of air; to have 
enough cross-pieces regularly placed to hold the 
boards straight while they are seasoning; and 
to give sufficient slope to the piles, and have 
them well covered so that water will run off 
quickly. A careful observance of these princi- 
ples will produce straight, bright stock und) 
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conditions which would result in very poor stock 
if the lumber were not properly piled. 

There is a common theory that if timber is cut 
in the winter "while the sap is down," it is much 
superior to summer-cut timber in strength, re- 
Lustance to decay, and other desirable qualities. 
H>U a matter of fact, while there are certain ad- 
^ vantages in winter cutting, there is absolutely 
nothing to the notion that the sap is *'dowu" 
in winter and "up" in summer. There is prac- 
tically no difference between winter and sinn- 
mer in the amount of water which the wood of 
a tree contains. Winter-cut wood seasons best 
because it dries out more slowly and evenly, with 
less checking and warping, than summer-cut 
wood. It is also less liable to attacks of fimgi, 
which produce decay or stain. Since the hard- 
woods are more difficult to season than the soft- 
woods, the latter are less likely to sustain inju- 
rious effects from summer cutting. In the North, 
therefore, many operators saw mostly hard- 
woods in the winter and spring, and softwoods 
— pine and hemlock — in the summer and fall. 
However, many Imnbermen cut timber the year 
round as it runs in the forest, and experience 
no special difficulty in either handling or mar- 
keting their stock. 

A recent innovation in Imnher seasoning for 
which much is claimed is a preliminary steam- 
ing in a tight cylinder before the lumber is piled 
1 the yard to air-dry in the usual fashion. It 
I said that the steamed lumber air-dries much 
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more quickly and with less checking and warp- 
ing than does unsteamed Imnber. It is also 
claimed that lumber cut from logs which have 
been in the water for some time, seasons better 
than lumber cut from logs which go straight 
from the stimip to the mill. Both the steaming 
and the water-soaking seem to dissolve some <rf 
the contents of the cells in the sapwood, and 
open the wood up so that it subsequently sea- 
sons more unifonnly. 

KILN-DBTINa 

The artificial seasoning of lumber has made 
such rapid strides in recent years that it is now 
claimed, on good authority, that lumber of al- 
most any kind can be kiln-dried in compara- 
tively short time, with less damage than 
results from air-drying. However, many users 
insist that only air-dried lumber is fit for the 
most exacting purposes. This opinion is due 
very largely to the poor work done by the early 
types of kilns, which were neither scientifically 
constructed nor properly operated. 

The rate at which lumber seasons is deter- 
mined by three factors — temperature, humidity, 
and air circulation. All of these factora admit 
of regulation in a kiln ; hence it is fair to assmne 
that it is feasible to obtain favorable combina- 
tions of them which will rarely be found imder 
natural conditions. 

Kinds of Kilns. Kilns for drying lumber are 
of three general types : 
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(1) The dry air kiln, which is now generally 
obsolete because it produced so much case-hard- 
ened and honeycombed lumber.* 

(2) The moist air kiln, of which there are 
several modifications according to the methods 
used to regulate circulation and humidity. 

(3) The kiln which uses superheated steam. 
Whatever make or type of kibi is used, its 

successful operation requires adherence to the 
follo\ving principles according to the authority 
of the United States Forest Service: 

(1) The timber should be heated through before drying 
begins. 

(2) The air should be very humid at the beginning of 
the drying process, and be made drier only gradually. 

(3) The temperature of the lumber must be main- 
tained nniformly throughout the entire pile. For this 
■n exceedingly large circulation of air is essential. 

(4) Control of the drying process at any given tem- 
pnvtore must be secured by controlling the relative 
bnuudity, not by decreasing the circulation. 
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* raM<-hBrdeiifng and honeycombing may be explained thus: 
Bvppoae a block of wood Is very wet, and 1b placed in a. kiln at 
too high a temperature and too low a humidity. The Burtace 
betlaa to dry and leode to ahrlak. but Is prevented from doing 
so bT the wet interior. Being plastic. It yields to this realatance 

id becomes stretched. If not plastic, It will check open. As 
ing procMda, the surface faardena and sets in an expanded 

indltlon, and acts as a strong shell. The Interior now dries 
slowly, does not become set. but shrinks; and. as the 
•xteiior 1b already hard, It opens up or "honcycombB." When 
tbfl exterior once becomes set or "case-hardened." tbe Interior 
'- utmost certain to become honeycombed, whether tbe drying 
UtkM places In tbe kiln or a long time afterward. Ttie only 
remedy la to moUten ttie exterior by steaming or BOaklng before 
it Is loo late. Atr-dried material may also case-harden and 
booereomb. 
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(5) In general, high temperatures permit more rapid 1 
drying than do lower ones. The higher the temperature * 
of the lumber, the more efBcient is the kiln. It is believed 
that temperatures as high as the boiling point are not 
injurious to most woods, provided the humidity of the 
surrounding air is great enough. Some species, however, 
may not be able to stand as high temperatures as others. 

(6) The degree of dryness attained, where strength is 
the prime requisite, should not exceed that at which the J 
wood is to be used. I 

Kilns which most nearly conform to these 
principles of operation yield a product which is 
superior to ordinary air-dried lumber, since it 
warps, checks, and stains less in the seasoning 
process, and will reabsorb from the air from 15 
to 25 per cent less moisture than air-dried lum- 
ber. This reduction in the ability of the wood 
to absorb moistui-e — or, as it is technically 
called, its "hygroscopicity" — is very important, 
because it means a reduction in the extent to 
which the wood will swell or shrink under at-j 
mospheric changes. 
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SOilE kinds of timber rot quickly after cut- 
ting; others last for many years, even un- 
der severe conditions. No hard and fast 
line can be drawn between woods which are 
durable and those which are not, since much de- 
pends upon the proportions of sapwood and 
heartwood, the amount of seasoning, and the 
situation in which the timber is used. Neither 
is it possible to say that any one kind of tim- 
ber is superior to all other kinds in durability, 
or that the softwoods as a group resist decay 
better than the hardwoods, or vice versa. 

Among the woods which are generally rec- 
ognized as possessing much natural durability, 
are the cedars, redwood, cypress, osage orange, 
and black locust. Posts, poles, and ties made 
of these woods are often sound after many years 
of service imder conditions favorable to decay. 
On the other hand, timber of naturally durable 
■woods which is not seasoned before it is used, or 
"which contains a very large amount of sapwood, 
may rot quickly; while properly handled tinibei* 
of the less diu-able woods may last a long time. 
Timber like maple, gum, or birch rots quickly if 
tsed for a post or railroad tie without preserva- 
tive treatment, while, if seasoned and used for 
.iouse finish, it lasts indefinitely. 



64 HJMBER AND ITS USES 

WHAT DECAY IS 

Authorities estimate that the equivalent olj 
nearly eight biUion board feet of timber is an- 
nually destroyed by decay in the United States.. 
This consists chiefly of lumber used for building 
purposes in places where most likely to decay, 
together with railroad ties, posts, poles, and 
mine timbers. 

The decay of timber is caused by minute oi 
ganisms called bacteria and fungi. They feed 
upon wood, and change it as completely as the 
digestive processes change the material upon 
which the higher forms of life feed. Sapwood 
is the most liable to decay, because it contains 
much more food for bacteiia and fungi than 
does heartwood. The conditions which permit 
the growth of decay-causing organisms in wood 
are requisite amounts of heat, air, and moisture. 
These conditions usually exist in the most fa- 
vorable combination at or just below the sui-face 
of the ground ; so it is at these points that 
ber rots most quickly. The entire absence 
either heat, air, or moisture, makes decay im- 
possible. Timber kept either absolutely dry or 
absolutely wet lasts indefinitely, if not subject 
to wear. Sound timber found in the tombs of 
Egypt is an example of the former; and sound 
timber found in the Thames, dating from thft 
Roman occupation of England, is an ezampli 
of the latter. 

HOW DECAY IS PREVENTED 

Decay of timber is prevented by treating i1 
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with antiseptics, or substances which are poi- 
sonous to bacteria and fungi. There are, of 
(course, many such substances; but practical con- 
siderations make only a few of them suitable 
for commercial use. One of the first essentials 
of a good wood preservative is that it shall not 
dissolve out when the wood gets wet or is 
placed in water. For this purpose the best ma- 
terial so far discovered is creosote, a complex 
product of the distillation of coal tar. For 
comparatively dry situations, zinc chloride is 
I cheap and effective pre3er\-ative ; but it can- 
not be used for the treatment of timbers which 
are placed in water or in wet situations, be- 
cause it leaches out quickly. Many experiments 
have been and are being made with various oils 
and distillation products; and, no doubt, other 
wood preser\'atives will be developed. 

Paint lengthens the life of wood because it 
keeps out moisture and closes openings through 
which fungi might enter; but it is essential that 
wood be well seasoned before it is painted. 

The rapid growth of the timber-treating in- 
■dustry may be judged from the fact that the 
first successful wood-preserving plants in the 
United States were built about 1870. In 1904 
there were 35 such plants; and at present there 
more than 90, with an annual output in 
xcess of 125 million cubic feet of treated tim- 
r, of which by far the larger portion consists 
railway ties and telegraph and telephone 
•oles. 
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How Preservatives Are Applied 
There are three general methods of applying 
wood preservatives — the brush method, the 
pressure method, and the open-tank method. 

Brush Method. The brush method consists 
in applying the preservative with a brush in 
the same manner as paint. It is the least ef- 
fective method, because of the very slight pene- 
tration obtained. It is useful, however, in cases 
where the preservatives cannot be forced inl 
the wood, in painting the joints in timbers, tin 
bottom of barges, etc. 

Pressure Method. In the pressure procesi 
the general features are practically the same^ 
irrespective of the kind of preservative used. 
The timber to be treated is placed upon small 
cars, and run into large steel cylinders that are 
fitted with swinging doors. When the wood 
in the cylinder, the doors are bolted fast, am 
the whole made practically air-tight. Saturated 
steam is then forced into the cylinder; and the 
wood is heated for five to fifteen hours, depend- 
ing chiefly upon the amoimt of moistm-e it con- 
tains. It is claimed that by this steaming proc- 
ess the sap in the wood is heated and all the 
germs of decay destroyed. At the conclusion of 
the steaming, a powerful vacuum is applied, 
and held for one to three hours. This vacuum, 
draws out the moisture and sap in the wood,j 
and leaves it in a condition ready for the recep- 
tion of the preservative. As soon as the moist- 
uxe has been withdi'awn, a valve is opened, and 
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fie preservative material is permitted to flow 
in. When the cylinder is completely filled with 
the preservative solution, force pxmips are 
started and pressure applied xmtil the gages in- 
dicate that the amount of solution required has 
been absorbed by the wood. The liquid is then 
nm out of the cylinder, the doors opened, and 
the treated material removed. 

The pressure method is the one in general use 
throughout the country for treating timber thor- 
oughly and on a large scale. 

Open-Tank Method. A plant for the treating 
of timber by the pressure process is expensive, 
and can be erected only by firms of considerable 
capital. In order to devise means whereby the 
smaller sizes of timber, and especially posts, 
can be cheaply treated, the Forest Service has 
for many years been experimenting with what 
is known as the "open-tank" method. 

The theory of this method of treatment is as 
follows: All wood is of a more or less porous 
nature, and contains a considerable amoimt of 
air. When placed in hot oil, for example, and 
heated, a part of the air and moisture contained 
in the wood is driven out. If the wood, while 
still hot, is plimged quickly into a bath of cold 
hquid, the small amount of air and moisture 
remaining in the wood will contract, and in so 
doing draw in the liquid. 

If it is desired to save the expense of hav- 
ing two tanks — one for the hot and the other 
for the cold preservative — substantially the 
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same results can be obtained more slowly by I 
withdrawing the heat and allowing the hot tankj 
to get cold. 

A simple open-tank device successfully used 
by the Forest Service in treating fence posts is ^ 
described as follows: 




The apparatus conaistB of a rectangular galvanized- 
iron tank 5 feet 4 inches long, 2 feet 3 inches wide, and 
3 feet 6 inches high. This tank ia Bet snugly into a 
wooden box bailt of l-inch planks and open at the top. 
The object of this box is to keep the tank from bulgiog 
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"ben filled with creosote, to protect the tank from injury, 
sod to keep the creosote from cooling too rapidly. When 
tie posta are treated in winter or in cold regions, it is 
best to build an additional casing around the inner box, 
Jeaving b space of about 4 inches between them, and 
firmly packing this space with sawdust. The creosote 
will then seldom solidify over night, and may be more 
quickly heated. 

The creosote is heated by fitting a series of seven 
1-inch steam pipes in the bottom of the tank, coupled to 
the boiler of an engine. The amount of steam passing 
through the pipes is controlled by two valves — one placed 
between the tank and the boiler, to regulate the amount 
of steam entering the coils; and the other at the outlet 
of the coils, to control the pressure. By raising or lower- 
ing the pressure of steam in the coils, the creosote can 
be heated to any temperature desired. An apparatus of 
this kind makes it possible to keep the temperature of 
the creosote fairly constant, and gives very satisfactory 
results. It can of course be used only when some kind 
nt steam boiler is available. It costs about $30. 

Tanks built along the lines indicated give best results; 
W if means are not available for their construction, an 
old iron boiler or like vessel may be used. The essential 
tequirements are that the creosote shall be heated in the 
veasel to about 215° F., and that the butts of the posts 
■ball be submerged np to about 6 inches above their 
ground line. In special cases, where a thorough top 
treatment is necessary, the vessel should be of sufficient 

;e to allow the whole post to be submerged. 

The principal advantages of the open-tank 
method are that it is simple, comparatively 
cheap, especially adapted to the treating of 
small-sized material such as fence-posts, cross- 
, and mine timbers, and that with it prac- 
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tically any timber which has a fair amount of I 
sapwood can be successfully treated. 

The coat of an open-tank equipment for the! 
treatment of posts, ties, and small timbers may! 
range anywhere from $50 to $500, depending! 
upon its completeness. 

Bluing of Timber 

The sapwood of timber or lumber cut in wann,l 
damp weather is very likely to "blue" oi 
while air-drying. This discoloration does not les- 
sen the strength of the wood; but it does damage 
the appearance, and affects the market value for 
many purposes. Sap stain is supposed to be 
caused by fungi of a different kind fi-om those 
which produce decay, and is preventable by cont- 1 
paratively simple means. If the freshly cut * 
Imnbor is dipped in a 6 to 12 per cent solution of 
bicarbonate of soda, and then piled in open fash- 
ion so that air circulates freely among the 
boards, there will be practically no bluing. There 
are few bad effects from the soda treatment, and 
it is not expensive; so it has been adopted by 
many lumber manufacturers — especially in the 
South, where staining is most likely to occur. A 
simple device carries the lumber on an endless 
chain through a tank of soda solution at the tail 
of the sawToill. 

Protection from Marine Borera 

On the seacoast, piling and dock timbers i 
often destroyed by marine borers (usually teredoj 
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Or sMpworms), even more quickly than timber 
on land is destroyed by decay. The annual loss 
from this som-ce is very great. In fact, in many 
places it is almost impossible to use wooden piles 
unless they are protected from borers. The best 
method of giving such protection is to apply a 
creosote treatment, since creosote is as distaste- 
ful to marine borers as it is to decay producing 
fungi. Well-creosoted yellow pine piles have 
been known to give 30 years or more of ser^ace 
in situations where, if unprotected, they would 
have been destroyed in a single year. The fierce- 
ness of the attack of these borers is indi- 
cated by the examples shown in the illustra- 
tion (Plate 24). 

SAVIN(JS DUE TO WOOD PRESERVATION 

The following, based on estimates of the For- 
est Service, are ty^^ical examples of the financial 
saving -which may be made by wood preserva- 
tion: 

FcvM'PoBta. An antreated loblolly pine fence-noflt costs 
about S cents, or, fncludtng the cost o( setting, 14 ceats. Its 
lenKtli of life In this condition ia about two years. Compound- 
ing toterest at G per cent, the annual charge on such a. poat 18 
7.63 cents; that la. It coata 7.63 cents a year to keep such a 
post In service. If given a preaervatjve treatment, which coats 
about ID cents, ttae length ol lite ot the post Is Increased to 
about eighteen years. The total coat of sucb post, set, is then 
24 cents, which, compounded at the above interest rate, gives 
sn annual charge of 2.04 cents. Thus the saving due to treat- 
ment le 5.49 cents a year. Assuming that there are 200 posts 
per mile, there la a saving each year for every mile of fence ot 
ft stira equivalent to the Interest on (219.60. 

RaltroMl TIee. A loblolly pine tie untreated Is worth about 
SO cents, and its length of life In thla condition Is about five 
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Xean. To this flrat cost should be added the coat of layln| 
wbich ia about 20 cents. The annual charge, figured aa abore, 
Is tben 11. G2 ceuta. If treated, tt will last tor about twelve 
years. Ita cost of treatment Is about 3S ceuta. A treated tl« 
In the track, therefore, costs about 85 centa. Compounded tt' 
6 per cent, as In the above example, the annual charge Is 9.4S 
cents. The eaving per year la therefore 2.01 centa per tie. 
AsBumtng 2,8S0 lies per mile of track, tbe aavlng due to trea^ 
meal alone amounts to 168.76 per mile, wbich corresponds to 
an Investment of $1,175 per mite. 

Poles. Assuming that the cost of an ontreated oldSeld or 
loblolly pine pole, Including hauling and setting. Is f 5, and ttut' 
It lasts five years — a fair estimate for many portions of ths 
United States — the annual charge, compounding interest at 
per cent, amounts to 11.15. In other words. It costs tbe owner 
91.15 a year for every such pole In his lines. This correaponda 
to a capital of t^3 invested at 6 per cent Interest, or, for a 
mile of 40 poles, to f920. Again, assuming that the butt ol 
such a pole can be treated for (1. the first cost of tbe pole, aet 
In the ground. Is |6. The treatment may reasonably be ex- 
pected to secure a service from the pole of twenty years, Instead 
of five years when untreated. Thus the annual charge on th* 
treated pole, with the same rate of compound Interest, is onir 
10.48 per pole, which corresponds to an investment of (9.60 — • 
or 1384 per mile, as compared wltb the 1920 per mile In tlM 
other caae. Thus, during the lite of the treated pole, a yearlj 
earing of the Intereat on {536 will be effected for every toll*. 

There ia abundant evidence of the long life 
of creosoted wood. Even in this country, there 
are many examples of poles and other timbers 
creosoted 20 and even 30 years ago, which to- 
day are apparently as sound as when first set 
in the ground. In Europe, where wood preser- 
vation is an older industry, the results are still 
more marked. There have been failures; but 
in every instance they can be traced to incom- 
petent or fraudulent work, insufficient impreg- 
nation, improper preparation of the timber, or 
some similar cause. 
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PAINTS and stains are used for two pur- 
poses — ^first, to preserve timber; and sec- 
ond, to secure decorative effects. Paint 
acts as a wood preservative because it closes the 
openings in the wood and prevents the entrance 
of moisture and decay-producing organisms. A 
thoroughly seasoned piece of wood will last in- 
definitely if kept well painted. 

The general distinction between paints and 
stains is that a paint is an opaque covering 
which to a greater or less degree conceals the 
xatural appearance of the surface to which it is 
applied. A stain or varnish on the other hand, 
either biings out more strongly the natural ap- 
pearance of the wood, or modifies it to a degree 
depending upon the character of the stain with- 
out obliterating the natiu-al figure. Paints are 
more largely used for exteriors, where protec- 
tion is the chief object; and stains for interiors, 
where decorative features are the main consid- 
eration, although paints are also much used for 
interior work. 



■ PAINTS 

Paint is made by mising and grinding cer- 
tain solid substances in linseed oil or other 
CThe solids are termed "pigments," and 
id in which they are ground is called the 
__: 
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"vehicle." To these are added a wide variety"! 
of colored pigments if colored paints are di 
sired. 

The most common and the best pigments 
white lead and zinc oxide; and the most useful 
vehicle, linseed oil — these fo rmin g the basis of 
nearly all the best paints. Turpentine is gen- 
erally added to paint to make it more fluid, and 
hence easier to spread. Several substances 
called "driers," usually lead or manganese salts 
dissolved in oil or turepntine, are also used with 
paint to make it dry more rapidly. Colored 
paints made upon a white lead or zinc whil 
base are most serviceable, and last longer 
pure white paints. 

A number of important points must be ol 
served, or good results will not be secured 
painting, no matter how good the paint may 
be. In the first place, the surface to be painted 
should be thoroughly cleaned and dry; and, if 
it has been painted previously, every bit of old, 
loose paint should be completely removed. All 
naiJ holes and cracks should be well filled with 
pure whiting and linseed oil putty. Knots or 
sappy places in the wood should be coated with 
some material which will prevent any matter 
the wood from exuding and causing bliste: 
The best coating for this purpose is pure orange 
shellac. Paint should always be applied in thin 
coats well distributed. Three thin coats of paint 
will give much more wear than two heavy coata, 
although they require less material. Moreover, 
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ample time should be allowed between coats, for 
thorough diying. Autuimi is usually consid- 
ered the best season of the year for paintmg, be- 
cause of slower diying and less likelihood of 
blisters forming in the hot sim ; but with propel* 
care, good exterior painting can be done at any 
time of the year. 

STAINS 

The finishing of interior woodwork, and par- 
ticularly of the finer woods, calls for good knowl- 
edge of materials and careful workmanship. All 
liigh-class jobs of this sort require several ap- 
plications and manipulations. Moreover, the 
toshing must be varied according to the char- 
acter of the wood used. The more porous or 
open-grained woods are usually given a paste 
filler carrying some color before stains are ap- 
plied, while the less porous or close-grained 
I Woods can be brought to a state of fine finish 
^L without the use of fillers. 

H Wood finishers usually classify oak, walnut, 
^ash, butternut, chestnut, and mahogany as open- 
grained woods with which a paste filler is advis- 
able for a fine finish; while in the class of close- 
grained woods, where such a filler is not neces- 
sary although sometimes used, they put birch, 
cherry, maple, Circassian walnut, gum, white 
and yellow pine, basswood, spruce, fir, redwood, 
cedar, and yellow poplar. 
Stains are usually designated as "spirit," 
'oil," or "water" stains, depending upon the 
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vehicle in which the colors are mixed. Spi 
staiiia are usually made with aleofaol. It 
claimed that the alcohol evaporates so quickly 
that it is impossible to apply spirit stains evenly 
on a large surface. Oil stains are used most 
largely on close-grained woods, and give a 
smooth finish with excellent effect, but are said 
to be somewhat less transparent than -water 
stains. The users of water stains claim that thej 
produce clear, transparent colors, and that they 
can be evenly and quickly applied on all kinds 
of wood, and also are susceptible to any subse- 
quent method of finishing. 

After the wood is stained, the next step is 
application of a finishing coat or varnish to pi 
serve the stain. The number of coats of var- 
nish applied depends upon the fineness of finish 
desired. It may be two or three on woodwork, 
or a large number on a high-class article like a 
piano case. Finishes may be gloss finishes, 
rubbed finishes, or rubbed and polished finishes, 
depending upon the manner in which applied. 
Moreover, there are flat finishes which produce 
the effect of a mission or rubbed finish without 
rubbing, and so are often used at a mati 
saving in cost. 

In the finishing of interior woodwork, it is 
pecially important that the surface be abso- 
lutely clean and dry. It is also necessary that 
the room in which varnish is used be kept as. 
nearly as possible to a temperature of 70°; f( 
if it is cold, the varnish will not set properly. 
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There are many manufacturers of reliable 
paints and stains of all kinds, who will promptly 
supply samples of their products upon appHca- 

tbXL 

FLOOR FINISHES 

One of the most notable developments of lum- 

• manufacture in recent years has been the 

kroduction of flooring materials of great serviee- 

l>ility from many different woods, the most 

prominent of which are maple, beech, birch, oak, 

i-gi-ain yellow pine, and Douglas fir. The 

! of such floors has become so popular and 

iridespread that it is worth while to quote from 

Iford's "Estimating and Contracting" as 

floUows, upon the finishing of floors: 

"The first thing necessary in order to obtain a good 
job of floor finishing, is to get a perfectly smooth surface, 
Until r«<enliy the only way to do this was the tedious, 
liack-bresking method of planing and scraping, the lat- 
ter being done usually with the edge of a freshly cut 
piece of glass. When the cutting edge wears down, a 
fresh piece must be taken. Sandpaper, bent over a flat 
vooden block, is also used to cut down any roughness 
or raised grain. Steei wool is preferable for this pur- 
pose, on account of the greater rapidity with which it 
cuts. YThile this method is still very generally practiced, 
modero invention has come to the aid of the fioor fin- 
Uter and bas produced a planing machine or surfacer 
that is pushed across the fioor like a lawn mower. 

"The first operation is fiUiog the wood. Oak and other 
open-grained woods require filling with a paste filler; 
and while many painters laugh at the idea of a paste 
filler upon such woods as yellow pine and maple, experi- 
[ eoced floor finishers say that a better job can be done 
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by vaing paste filler as a surfacer. The method of using 
is to apply the filler to a strip, say sii or eight boards 
wide, rimfliGg the entire length of the room. Use 
short, stiff brush, and apply across the grain. By 
time this strip has been completed, the filler will pro) 
ably have set sufficiently to rub. It must not be rubbed 
before setting, or it will be rubbed off the wood; nor 
must it be allowed to set too hard, or it will be Impos- 
sible to rub it at all or even to scrape off the filler. 
Wben the strip has set just enough, it must be rubbed 
well into the grain of the wood. After the filler has 
been thoroughly rubbed, any surplus material must be 
carefully wiped off with a soft rag. Before anything 
further can be done, the filler must be given time to dry 
— not less than 24 hours, and preferably two days. 

"If the natural color of the floor boards is not satia- 
factory, they should be stained before filling; and the 
filler should be colored with pigment ground in oil, to 
bring it to the same color tone. 

"If there are cracks or nail-boles in the floor, they 
must next be filled, in order to make a smooth and per- 
fectly uniform surface. This filling may be done by using 
a pure whiting and linseed oil putty, tinted to match the 
fioor boards; or it may be done better with a whiting 
and white lead putty made by mixing one part of white 
lead in oil with two or three parts of bolted whiting and 
enough coach varnish to make a stiff paste. This putty 
will resist moisture; and, when dry and hard, it may be 
sandpapered or rubbed. For large cracks, an excellent 
unshrinkable putty can be made by soaking blotting 
paper in boiling water until it forms a palp, then mixing 
it with glue dissolved in water. To this, bolted whiting 
is added in sufficient quantities to make a fairly stiff 
paste, and thoroughly kneaded. This paste must be 
pressed into the crackd and smoothed off with a putty 
knife. 

"Fop those who do not care to make their own pnl 
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tliere are excellent prepared crack-fillers on the market 

"Wax fioisb. B; far the beat material for finishtDg 
h&rdwood floors is wax, although this involves a little 
more trouble to keep in good condition. It gives a 
smooth, satiny luster, without the glaring effect of new 
ramiah, and is not marred by heel-prints such as varnish 
is aubject to. When was grows dim, it can readily be 
polished again. 

"Some painters advocate the application of the wax 
directly upon the paste tiller; but the best practice is first 
to give one or two thin coats of pure shellac varniBh, 
Where a slight darkening of the tone of the wood is no 
objection, orange or brown shellac is preferable to the 
bleached, since it is stronger. Shellac should be cut with 
grain alcohol, and not with wood alcohol. It is espe- 
cially adapted where a hard and quick-drying undercoat 
is required. On a close-grained wood where a paste filler 
hasoot been used, either a thin coat of a tirst-class liquid 
filler, or a coat of one part of linseed oil to which from 
five to ten parts of turpentine have been added, should 
be given before applying the shellac. Unless there is an 
undercoating of some kind, it is very difficult to apply 
the shellac so that it does not show the lap. Even then 
it requires skill and rapidity of work. In shellacing a 
floor, the plan of fallowing down a space one or two 
boards wide should always be followed. The shellac 
coat should be put on before the oil or liquid filler coat 
is absolutely dry. 

"After shellac baa become dry, the wax, in paste form, 
is applied with a rag or a brush, and, after a short time, 
is brought to a polish by means of a weighted brush or 
by rubbing with a cloth. Only a very thin coat of wax 
is necessary, a very little more being occasionally added. 

"Quite a large number of specially prepared floor-pol- 
ishing waxes are on the market, and care should be taken 
to select a material of this kind that will give a hard 
polish and will not remain soft and sticky. It was the 
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softneaB of the old-fashioned beeswax and turpentine that] 
caused the almost endless labor needed to keep floors in' 
perfect condition. Modem wax finishes are made by 
combining beeswax or parafBne with some of the fossil 
waxes, or from the latter alone, giving a much harder 
surface. In general, the wax which has the highest melt- 
ing point is best for the manufacture of floor waxes, 
because it is the hardest after application. Camauba 
wax has a high melting point (185° F.), and may be 
used alone as a floor wax by melting it in a suitable 
kettle and thinning it with spirits of turpentine so that, 
in cooling, it has the consistency of soft tallow. In thu 
condition it can be applied with a large brash. ^ 

"Two coats of wax on a new floor are better than one' 
— the first coat being required to fill up, and the second 
to give luster — although, if suflieient polish is obtained 
by the first coat, the second will be found unnecessary. 

"The preparation of wax finish is attended with bo 
much risk from fire that it should be undertaken only 
over a water bath. Even then, it is wiser for the ordi- 
nary painter to buy the prepared wax than to undertaka, 
to make it. 1 

"Vamiah Finish. A large number of floor vanishei 
are on the market. These varnishes, as a rule, are 
designed to harden over night. The surface should be 
prepared in the same way as for wax finish ; and after 
the filler is bone-dry, two or more coats of varnish should 
be applied. If desired, the varnish may be rubbed to a 
dead surface with pumice stone and kerosene. Practi- 
cally every varnish will show heel marks, and will mar 
white by use. When the surface becomes worn, the old 
varnish requires to be either scraped off or removed with 
a varnish remover before a new coat of varnish can be 
applied ; while, with a wax, all that is necessary to restore 
the surface to a good condition is to apply a little more 
was and use the polishing brush. 

"When a waxed floor gets dirty and shabby, it 
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be cleaned down to tbe shellac with turpentine, and 
rewaxed at a email cost. It is well to give a special 
caution against oaing a wax finiah over a varnish coating, 
since tbe wax will soften up the vamish and cause 
trouble. 

"Oil PinifllL A very satisfactory finish for rooms that 
have hard wear, such as schoolrooms, stores, and rooms 
in public buildings, is first to fill tbe floors, and then give 
them two thin coats of shellac, finally applying a very 
thin coat of parafGne oil, or of a rubbing and polishing 
oil, with a brush or a rag, and thoroughly wiping off 
any aorplua remaining on the surface. This oiling should 
be repeated every few days, according to the amount of 
wear that the floor gets. This same treatment is spe- 
cially adapted for kitchen floors, dining rooms, and other 
floors in private booses that are subject to hard wear. It 
is also well adapted to the cheaper floors, such as yellow 
pine or spruce. If mud has been tracked on the floor, it 
should first be mopped up with water, and this should be 
allowed to dry before oiling. One advantage of the oiled 
floor is that it is ready for use as soon as the oiling is 
finished. This same method of oiling can be used over 
a varnished floor, and will preserve it from marring. 

"Beddes parafBne oil, crude petroleum may be used, 
or any of the so-called polishing oils or furniture pol- 
ishes. Such oils can be made from machine oil or sweet 
oil and oil of lemon. 

"Painted Floors. A floor finish not in such general 
Qse as it deserves, is the painted floor. Paint has the 
advantage of biding inferior floor boards and being cheap. 
There are a number of special floor paints on the mar- 
ket for use on kitchen floors and other rooms having a 
^od deal of wear. 

"A painted floor can be made quite ornamental by the 
use of a stenciled border, which should be put on before 
the varnish coats. Tbe most appropriate designs are 
those which resemble mosaic work in their effects, or 
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interlacing strap work. When the eolors are property 
chosen, care being taken to avoid glaring contrasts, a 
painted and stenciled floor is fully as effective as a hard- 
wood floor; and it possesses one distinct advantage in 
that it can be adapted to any decorative color schemt 
for the room. 

"A floor that is grained, especially one grained in oak, 
has one of the most durable finishes that can be given, 
requiring very little attention other than wiping np with 
damp cloth or mop. If well done, it is fuUy as effective 
as a hardwood floor." 

SmNGLE STAINS 

The popularity of bungalows and drop shingle 
construction has greatly increased the use of 
shingle stains. There are many such stains on 
the market, of good quality, made by various 
manufacturers. Several of them contain some 
creosote, which incerases their preservative 
power; while any desired effect is produced by 
the addition of coloring matter. Shingles are 
often dipped in stains before laying. This is the 
best method of application, since the stain or 
preservative thus reaches all parts of the sur- 
face, and also penetrates any openings in the 
shingles. A large number of shingles can be 
dipped in a short time, so that the cost is not 
great, while both the lasting quaUtiea of the 
shingle and the appearance are greatly im- 
proved. (For specifications for staining shin- 
gles, see page 108.) 

If a shingle stain which has a lead base is de- 
sired, the following preparation published by 
Kadford will be found useM: 
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good sliiDgle stain may be made by nsiiig pure white 
id (in oil), strong chrome green (in oil), raw umber, 
■ud B little lampblack, mixed until the desired shade 
is reached, thinning with boiled linseed oil and a little 
japao. To 1 quart of this paint, add, for dipping pur- 
poses, 5 quarts creosote oil ; and for application with 
the brush, mix 1 quart of the oU paint and 3 quarts of 
creosote oil, A common estimate is that 3^^ gallons of 
stain will be sufficient for 1,0(H) shingles, dipping two- 
thirds of the shingle. 

The following estimate of the covering ca- 
pacity of shingle stain is based on the average 
cedar shingle, size 4 by 16 in. 

One gallon of stain will cover 150 sq. ft. one brush 
coat, or 100 sq. ft. two brush coats. 

Two and one-half to 3% gallons of stain will dip 1,000 
shingles, two-thirds of length of shingle to be dipped. 

Three gallons of stain will dip and bnish-coat 1,000 
■hiogles iu some cases. 

The covering capacity of creosote bleaching oil is 
•bout one-fifth less than the above figures. 

The protection of shingles from fire by means 
of special paints is discussed in the chapter on 
Fire Resistance." 
AECHITECTtJHAL SPECIFICATIONS FOR 
PAINTING. STAINING, ETC. 

Architectural specifications for the painting, 
enameling, staining, and finishing of woods for 
first-class and medium grades of work, prepared 
by Mr. John Dewar at the request of the Master 
House Painters and Decorators of Pennsylva- 
nia, were endorsed by that Association, January 
15, 1913. The essential portions o€ these speoi- 
ficationa are quoted as follows: 
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Painting New Exterior Woodworic 

Medium — All knots, rosin, and sap portions shall be 
properly shellaced. Paint one coat white priming 
brushed well into the wood, after which all nail-holes, 
open joints, and other imperfections shall be closed solid 
with putty containing 20 per cent white lead; then ap- 
ply two coats of paint, colors to be selected. Each coat 
must be thoroughly dry before the application of an- 
other. Paint the back of all window and door frames 
one coat before setting, sash runners of window frames; 
to receive two coats of oil, stained if required, the last 
coat to be applied at completion. No paint to be ap-1 
plied during wet or foggy weather. (See Note 1, be- 
low.) 

First^Olaas — Woodwork should be painted as above 
Bpeci6ed, using one additional coat. 

NOTE 1 — All authorities agree that pure raw lin- 
seed oil and pure spirits of turpentine are the best ve- 
hicles for exterior paints. The vehicle of first or prim- 
ing coat on new wood, also second coat, should consist of 
80 per cent pure raw linseed oil and 20 per cent pure 
spirits of turpentine, the final coat 90 per cent pure raw 
linseed oil and 10 per cent pure spirits of turpentine, 
all to contain necessary driers. When four coats are 
used, the first, second, and third coats should be com- 
posed of 80 per cent oil and 20 per cent turpentine, the 
fourth coat 90 per cent oil and 10 per cent turpentine. 

There exists some diversity of opinion as to the best 
paint pigment or pigments in combination. How neces- 
sary it should be that the construction of a paint film 
be as near perfect as possible. The necessity of this 
should be apparent to us all, especially when we are 
confronted with the fact that "the average paint coating 
is only three one-thousands of an inch thick, and yet thig 
thin coating is required to withstand expansion and 
contraction of the underlying surface, abrasion or wear 
from storms of dust and eand, or rain, sleet, hail, and 
absorbing, drawing, and expanding infiuences of the 
summer's sun, and contraction from the cold of win- 
ter. It must have both banhiess, to withstand to a rea> 
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flonalile extent this surface wear, and yet enough elas- 
ticity to meet internal strain and to conform to changes 
in the underlying surface ; and it must penetrate and 
cling to the surface upon which it is applied. It must 
also retard and prevent from access to the underlying 
Borface both the moisture and atmospheric gases which 
cause decay;" and, if possessing the virtues of a good 
paint, it must in the course of time, when repainting be- 
comes necessary, present a suitable foundation for the 
new paint coatings. 

It is generally accepted that a white or tinted base 
paint containing about 75 per cent white lead and 25 per 
cent zinc oxide is of a high standard. When used near 
or at the sea shore, also in the Southern States, it can 
be improved by a change to the following: 60 per cent 
white lead and 40 per cent zinc oxide. The purpose in 
combining these two best paint pigments are, that the 
one makes strong the weak points of the other, giving ua 
an ideal paint coating. The zinc makes the film stronger 
and harder, also practically non-absorbent by reason of 
these qualities, and, with its fineness of texture, fills up 
the voids caused by the coarser pigment. After a most 
thorough and practical persona! investigation as to re- 
Bnlts, I recommended the above combination, having used 
tbem in my practice for years. I have the manufacturer 
combine and grind the two pigments together, thereby 
gating a thorough amalgamation. 

When the result required is a white or color-tinted 
paint, it is advisable to use the same percentage of dif- 
ferent basic pigments and coloring matter in all of the 
coats, on account of obtaining a uniform expansion and 
contraction, solidity of color, etc. 

When "Prepared Mixed Paints" in paste form are 
Bsed, the limit of inert pigments should be 15 per cent. 
This percentage may be composed of barytes, silica, or 
asbestine, or a mixture of such pigments. To this amount 
there should be no objection, as, up to that extent, these 
inerts have their values as part of a good paint film; but 
vehicle proportions as set forth should be followed. 

The use of asbestiae is principally to hold up in sus- 
pension the heavier pigments in the paint, its fluffy and 
rod-like form being valuable for this purpose. It is 
also said to act as a reinforcing pigment in the same way 
that iron bars act in reinforcing concrete structures, 
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Straight wMte lead makes a splendid primer. Ochre 
should never be used, nor boiled linseed oil for imder^ 
coatings. When the color of the tinishiag coat is re- 
quired to be a strong solid color such as green, red, etc., 
by using these strong colored paints from the foundation 
up, you will not get a solidity of body ; therefore I would 
suggest the use of a strong tinted white base for onder- 
co a tings. 

In the painting of cypress and Southern yellow pine, 
the vehicle in the priming coat, and priming coat only, 
should be 40 per cent of 160 degree benzole, 10 per 
cent pure spirits of turpentine, and 50 per cent pure 
raw tiuseed oil, proceeding with the subsequent coat aa 
specified above. The character of these woods is such 
as will not permit of the penetration of paint made by 
the usual vehicle practice. With the turpentine and the 
addition of benzole, which is one of the greatest pene- 
trating solvents of rosin, gums, and grease known, they 
carry the oil and pigment, when well brushed out, into 
the wood; and it there finds a lodgment, forming s sub- 
stantial and permanent foundation for the subsequent 
coatings. The benzole, like turpentine, after perform- 
ing its mission, evaporates entirely, leaving no residue. 

From the beginning to the finish of a first-class resi- 
dence, or other important operation, considerable time 
may elapse, not infrequently a year or more, therefore 
a necessity for the additional or fourth coat of paint. 
I would recommend for their distribution, after the prim- 
ing or first coat and the necessary puttying up, that 
the second coat be applied, the third and fourth coats 
about the time of completion of building. Another sub- 
stantial reason for the fourth coat is that the householder, 
realizing that he has a new residence, is usaally less 
watchful as to any necessity for repainting for a term 
of years. 

With the application of the priming c«at wheB the 
work is first pot in place, followed by the two coats 
probably six months or a year after, such a conditioo 
will of necessity require repainting in probably lees than 
four years. This proves the economy of the fourth eoat, 
which, under average conditions, lasts as a protective 
agency for probably six or seven years before the neces- 
sity for repainting arises. 
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Bepaintiiig of Esterira- Woodwork 
Remove such o!d paint as may be necesaary from ex- 
terior woodwork by scraping, burning, or with paint 
remover as conditions may require. Sandpaper and 
touch ap with paint one or two coats as found neces- 
sary, all of that portion from which the old paint has 
been removed. Paint all woodwork two coats, colors to 
be selected. Do all necessary sandpapering and putty* 
ing. (See Note 2.) 

NOTE 2 — In the work of repainting, it is praetioallj' 
impossible to specify intelligently without being familiar 
with conditions, as so much depends upon them. 

The basic paint pigments should be as specified in 
"Note 1." The proportions of vehicles for first coat 
I aust be determined by conditions. For instance, if the 
'ehicle of the old paint coatings ia dried out, leaving an 
absorbing surface, hungry as it were, the vehicle for 
first coat should consist of about 75 per cent raw lin- 
laeed oil and 25 per cent turpentine, second or final coat 
■ 90 per cent raw linseed oil and 10 per cent turpentine; 
tor, if the surface be hard and non-absorbing, the proper 
T proportions of vehicle for first eoat should be about 50 
I per cent oil and 50 per cent turpentine, the final coat 
I 90 per cent oil and 10 per cent turpentine. Not infre- 
l i)uently I have found it necessary in repainting, from 
la number of causes, to give all of the woodwork three 
|eoata. 

The overcoming of these imperfect conditions and pro- 
Incing the best results possible, is largely a work of 
lagDosis consisting of about 75 per cent man and 25 
sr cent material. The remedy for the different ailments 
_ msists in the different proportions of the vehicle to 
"meet the diversified conditions, and not with the pig- 
ments. 

The paint burner ever being a menace, I would dis- 
courage ita use where possible. In every instance I would 
have the owner of the building give his consent to its use ; 
also that be notify his insurance company, and get a 
permit from it consenting to its use. 

Staining: of Erterior Woodwork 
Hedium — All exterior woodwork (or a portion as th* 
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case may be) to receive one coat of liiiBeed oil e 
brushed well aad unifonaly into the wood. Color to I 
S8 required. Pigments to be selected for their pen 
□ency of color. Vehicle to consist of 4C per cent of 16( 
degree benzole and 60 per cent raw Unseed oil; all nail-* 
holes and other imperfections to be closed with lead 
putty colored to match stain ; then apply one good coat 
of raw linseed oil containing 10 per cent turpentine. 
(See Note 3,) 

First-CIssa — Specify one additional coat of oil contai 
ing 10 per cent turpentine. (See Note 3.) 

StainiBg SMngleB — Dip shingles two-thirds their lenyl 
in stain specified as above, color to be determined. Afta 
shingles are in position, touch up and apply one coat C 
linseed oil containing 10 per cent turpentine. 
Note 3.) 

NOTE 3— This stain is suitable for all kinds of wood' 
used for exterior finish. It must be remembered that a 
stain implies a transparent coloring, and not a paint 
coating which is opaque. If it is desired to stain oak 
or cypress to a dark green or a dark brown color nsually 
used on the timbering and finish of houses designed after 
the old English period, two coats of staiu should be 
specified to get the necessary depth of color. To at- 
tempt this with one coat would result practically in a 
paint coating, with a covering or hiding of the figure of 
the wood. If it is desired to stain oak silver grey or 
other light colors, but one coat is necessary. Shingles, 
owing to depth of color required, frequently require a 
second coat of stain after they are set in place. The 
use of benzole in the stain becomes the active penetrat- 
ing factor, carrying the coloring matter and oil into 
woods. It has about the same evaporating consistency 
turpentine. 

There being a substantial difference between a pi 
coating and a stain, therefore the stain specified can 
used when necessary for both coats. 

Where a perfectly flat surface is desired, the secont. 
coat of oil may be an objection; but for durability I 
would recommend it, also for the reason that the oil gloss 
shortly flattens down, 



rne 
trat- 
tlk^a 

1 

;onafl 



J 




PAINTS AND STAINS 



109 



'Hiere are a number of very good shingle stains on the 
market. 

Be-StainiDf of Exterior Woodwork 

Prepare and re-stain all or such portion of exterior 
woodwork as may be found necessary, color confomring 
closely to original atain. Coat all staiaed woodwui'k with 
tffo coals of linseed oil containing 10 per cent turpentine, 
Between first and second coats, close up all imperfections 
ffith putty colored to match stain. (See Note 4.) 

NOTE 4 — Re-staining is also a work of diagnosis as 
to whether the entire work should be gone over with a 
light coat of stain, or a portion, where the former is 
fiadly used up, and whether it should have one or two 
*0at8 of oil. In this case an examination will quickly 
*Peak for itself, A coat of oil over the old slain will 
"lake quite a difference in appearance of old color. 

Plain Painting for Interior New Woodwork 
Shellac all knots and sapwood; paint woodwork (lo- 
'^^.ting same) three good coats, color to be selected. After 
^*»e first or priming coat, close up with lead putty all nail- 
'^'iles and other imperfections. Do all necessary sand- 
Papering between coats. (See Note 13.) 

NOTE 13 — If color required be white or lightly tinted, 
*«le wood work should first receive one coat of shellac 
^O prevent discoloratioos from resin and sapwood. If 
^amish coat should be required over paint, specify all 
J*ainted work to receive one coat of a good wearing light 
*i^ilor varnish, evenly applied. 

Painting and Graining Interior New Woodwco-k 
Shellac all knots and sapwood; paint all woodwork 
(locating same) two coats, no oil to be used in this 
paint other than that in which the lead is ground. In 
mixing, use a small quantity of a good mixing varnish, 
thinning with a turpentine so that the paint will dry 
with a flat eggshell gloss, sandpapering each coat per- 
fectly smooth. 

Grain in best manner in imitation of hardwood to be 
selected, the graining color to be used as fiat as possible^ 
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coiiBisteiit with working out. Varnish all grained woA 
one coat of a good wearing body Tarnish. (See Note 11.) 

NOTE 14 — 1£ a first-elasa job is required, specify one 
additional coat of varnish to be full and evenly applied, 
each coat to be thoroughly dried before the application 
of another. If a tlat finish is required, specify the last 
coat of varnish to be rubbed evenly to a flat finish with 
crude oil and pumice stoue, all oil and pumice stone to 
be thoroughly cleaned off at completion. 

A Oat finish may be secured by using what is termed 
a "flat varnish." In the use of a flat varnish, two coats 
are required, the first being a gloss varnish. About 50 
per cent of these varnishes contain a large percentage 
of wax over which you cannot apply at any future time 
paint or varnish, as neither will adhere permanently to 
a wax surface. The use of some of theae flat varnishes 
is commendable, especially in producing certain results 
on natural hardwoods. 

Qraining is practicaliy becoming a lost art, owing to 
the general use of hardwoods. 'N\'here the work is well 
done, this specification should produce splendid results. 
Some painters may not agreed with me in the number of 
coats and manner of mixing the ground coating; let them 
try it, and they will find no cracking or crazing of their 
varnish; but of course the varnish must be good, and 
undercoating perfectly dry. 

Woods best adapted to painting and graining are birch, 
cherry, maple, poplar, and white pine. 

Natural Finish for New Interior Softwoods 
All woodwork shall be thoroughly gone OTer, cleaned 
up, and sandpapered where necessary, after which apply 
one coat of white shellac and two coats of a good wear- 
ing body varnish, the last coat to be evenly flowed on. 
After shellacing, close up all nail-holes and other imper- 
fections with putty colored to match wood, being care- 
ful to rub off any surplus putty. Sandpaper thorougl 
between coats. (See Note 15.) 

NOTE 15— This would apply to white pine, poplar, 
yellow pine, cypress, etc. Sometimes a flat finish is re- 
quired; in that case, specify rubbing with oil and pom- 
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ice Btone to a doll even finish. I do not recommond close 
rubbing on two coata of varnish, as it must be kept in 
mind that close rubbing will practically remove one 
coat of varnish. I do not recommend any rubbing for 
servants' quarters, nor yet for the average medium Job. 

The natural color of these woods is sometimes an ob- 
jection. In that case I add a "touch" of burnt sienna, 
or burnt and raw sienna, to the first coat of varnlsU, not 
sufficient to produce a stain, simply giving the wood a 
warm pleasing glow, removing the harshness of the nat- 
ural color. 
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Staining and Taniishing New Interior Softwoods 

All woodwork shall receive one light coat of 25 per 
cent linaced oil and 75 per cent turpentine. Sandpaper 
and stain in best manner, with an oil stain containing 
about 50 per cent turpentine; color to be selected- Close 
np all nail-holes and other imperfections with lead putty 
colored to match stain, being careful to wipe off any sur- 
plus putty marks. Varnish all stained work two good 
coats of a strong wearing body varnish, the last coat to be 
evenly flowed on. Sandpaper between coats, each coat 
to be thoroughly dry before another is applied. (See 
Note 16.) 

NOTE 16 — The purpose of applying a thin coat of oil 
to the woodwork before staining is that certain portions 
of the surface may be very much softer than others; in 
fact it may appear in spots, all .over. With the appli- 
cation of liie oil as specified, you in a measure stop the 
BQction of those soft places, and get a practically uni- 
form surface on which to work the stain. A thin coat 
of shellac instead of the oil might be used, but I prefer 
the oil as thinned with the turpentine, as I get a more 
uniform absorption into the wood for the stain, the shel- 
lac in a measure stopping absorption. 

For a flat surface I would specify rubbing with oil and 
pumice stone to a dull finish; for close rubbing I would 
specify one additional coat of varnish. This specifica- 
tion would apply to white and yellow pine, poplar, oy- 
preas, etc. 
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Faintiiig and Emuneliiig Interior Mew Woodwork 
Hedinm — All woodwork (specify location) shall bel 
gone over carefully. Shellac all knots and sap portiooa. 
Prune with one thin coat of white paint, well brushed 
into the wood, after which sandpaper thoroughly, clos- 
ing up all nail-boles and other imperfections with lead 
putty. Apply one medium coat of pure grain alcohol 
white shellac. Sandpaper lightly. Apply three coats 
of white paint consisting of about 60 per cent white 
lead and 40 per cent zinc oxide, and one coat of straight 
pure zinc oxide, followed by one coat of best enamel^ 
freely and evenly applied, all coats to be tinted aa re- 
quired. Each coat must be thoroughly dry and well 
sandpapered before the application of another. (Sea 
Note 17.) 

First-Otass — Apply one additional coat to tiie abofi 
specification (four coats) after the shellac, followed bj"* 
the straight zinc and two coats of best enamel, the last 
coat of enamel to be evenly rubbed with water and 
powdered pumice stone to a satin or china gloE 
(See Notes 17 and 18.) 

NOTE 17 — With the application of a second coat i 
enamel, this specification may be rubbed with water and* 
powdered pumice stone to a very good finish. If a semi* 
gloss or flat finish is desired with but one coat of enamel, 
reduce the enamel by raising into it a portion of the 
straight zinc coater necessary to give the condition re- 
quired. To fully obtain this result requires very care- 
ful brushing, so as not to show laps, brush marks, and 
cording; but it can be accomplished very nicely. 

With the exception of the priming coat no oil should be 
osed except such as may be found in the stiff lead and 
zine; the priming coat should consist of about 40 per 
cent oil and 60 per cent turpentine, light of body and 
well brushed into the wood. I have my zinc for enamel- 
ing purposes ground in poppy oil, which greatly min- 
imizes the chances of the work turning yellow when con- 
fined to a dark room. The use of linseed oil is a strong 
factor in the work turning yellow when excluded from a 



Sea 

by" 

last 
and 
ish. _ 



riJI 



i 







Large. Clear White Pine logs 
Plile 14 — Lumber and Its Uses 






PAINTS AND STAINS 
of I 



113 



T 



■trons light. In the preparation of my several under 
paint coatings, I use, instead of oil as a binder, a por- 
tion of a good mixing enamel varnish ; each coat must 
be worked Qat. la using the straight zinc oxide for a 
cout of paint on this class of work, I find that I 
get purer tints of greater variety, without the dan- 
T from chemical action that would result if I were 

some white leads. 
The straight zinc coat, should have an "eggshell glosa" 
T the reason that, if it were perfectly flat such as the 
ider paint coatings should be, it would absorb and draw 
the liquid properties from the enamel coat, leaving a sur- 
face of questionable uniformity. 

The diiferent coats of paiat from the shellac up should 
le tinted as required for the finish, for by so doing yon 
!t a solidity of tint that you otherwise would not. For 
perfect white job, we oftentimes "draw the lead;" 
it is, we break up the lead in turpentine to a thin 
eonnstency, permitting it to stand 24 hotirs, then pour 
the surface liquid off; and you have remaining lead prac- 
tically free from oil. With the percentage of zinc ox- 
ide specified, and with the use of a good white enamel 
Tarnish, or — which is better — a portion of the enamel 
aa a binder-reduced with pure turpentine to a working 
consistency, you have a ground work for enameling that 
will be satisfactory in every respect. 

NOTE 18 — This specification, if faithfully carried out, 
will produce splendid results. For this high class work, 
cherry, birch, or plain maple should be used ; good re- 
niltB can be secured on white pine or poplar. 

VarniHhing and FiniBhisjr of Hardwoods 
Medhno — Sandpaper and remove all surface defects. 
Stain if desired. Fill with best paste filler, colored if 
ueeessary, thoroughly cleaning surface and moldings. 
Shellac one coat, and varnish two coats of a good var- 
mah suitable for this purpose. After the shellac coat, 
close np all nail-holes and other imperfections with lead 
putty, colored as required, all surplus putty to be care- 
fully wiped off. Sandpaper between each coat. Care 
most be taken during varnishing to keep the premises 
U free from dust as possible. (See Note 22.] 



114 



LUMBER AND ITS USES 



First-CUuu — S&ndpaper and remove all surface defects. 
Stain if required. Fill with beet paste filler, colored if 
necessary. Thoroughly clean all surfaces and moldings. 
Shellac one coat pure grain alcohol shellac, and varcish 
four coats of a firstrclaas Tarnish designed for this class 
of work. Rub all varnish surfaces true and even, with 
oil and pumice stone, to a dull satin finish. Thoroughly 
clean all oil and pumice stone from surface. Each coat 
must be thoroughly dry and sandpapered before the ap- 
plication of another. Care must be taken during var- 
nishing, to keep premises as free from dust as possible^ 
(See Note 23.) 

NOTE 23— If the location of the finish justifies addi- 
tional expense and a fiat surface is desired, specify that 
the last coat of varnish be lightly rubbed with oil and 
pumice stone to a uniform dull finish, thoroughly cleans- 
ing surface from all oil and pumice stone. In servanta' 
portions of residences, this is not justifiable. 

This specification pertains to all open-grained woods 
such as oak, ash, chestnut, black walnut, etc. If cherry, 
birch, maple, and such woods are used, frequently the 
filling with paste filler is eliminated, the shellac coating 
filling requirements. In my own operations, I invariably 
use the filler as specified, but quite thin in body, care- 
fully wiping off filler from surface. Por birch stained 
in imitation of mahogany, I always omit the filler, shel- 
lacing direct on the stain, as frequently chemical action 
takes place when oil is brought in direct contact with 
mahogany stain used on birch. 

NOTE 23 — This specification applies to the finishing 
of red or white mahogany, cherry, birch, walnut, rose- 
wood, etc. 

Frequently, in finishing mahogany or other woodji 
stained with a water stain in imitation of mahogany or 
otherwise, after lightly sandpapering the stain, I apply 
a light coat of shellac directly on the stain, sandpaper 
lightly, then proceed with the filler and varnish as speci- 
fied. White shellac should never be used on dark msr 
hogany or mahogany stained, as it will in time bleach 
out white, showing a milky film under the varnish. I 
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ftlao freqoently omit both the ahellac and filler, apply- 
ing directly to the stain a coat of linseed oil reduced one 
half with turpentine containing a little dryer. After thia 
has remained on for some time, wipe off carefully any 
oil that may remain on the surface; allow that which the 
wood has absorbed to get perfectly dry; then proceed 
with the varnishing as specified. In this latter case, four 
coats of varnish should be applied. 

For white or bird's-eye maple, holly, satinwood, etc., 
eliminate the filler and stain, specify two coats of pure 
grain alcohol white shellac and three coats of an extra 
pale varnish designed for this class of work, rubbing 
and finishing as specified. In bringing oil into contact 
with these and similar woods, it has a tendency to darken, 
whereas the purpose is to keep them as light and natural 
as possible. 

For Italian or French walnut, Circassian walnut, and 
similar woods, where it is so important that the natural 
colors and shading be preserved, eliminate the filler, and 
apply as above two coats of pure grain alcohol white 
shellac and three coats of a light varnish, rubbing and 
finishing as specified. 

Pine carved work should never be varnished and rubbed 
as specified. Specify stain if necessary to conform with 
balance of wood; apply one light coat of shellac and two 
thin coats of wax rubbed to a hard surface with stiff 
bristle brush. One medium or light coat of a good flat 
varnish in place of wax, will answer very nicely. The 
filler with the several coata of varnish will have a ten- 
dency to filling up and rounding the sharp edges, and 
clean cutting so desirable in good carvings. 

Stainin; and Waxing of Hardwoods 
Medium — Stain all work with an approved stain, color 
to be selected. Do necessary sandpapering, after which 
apply one eont of paste filler, colored to conform with 
stain. Thoroughly clean all surfaces, and apply one 
medium coat of shellac. Sandpaper lightly, and apply 
one good coat of an approved finishing wax, permitting 
it to stand until semi-bard; then to be thoroughly rubbed 
Md polished to a hard surface. (See Note 2i.) 
Pirrt-Olaaa — Coat all soirfaces (specify location) with 
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one medium coat of clean water (this for oak onlj). 
When thoroughly dry, sandpaper to a perfectly smooth 
finish; after which stain uniformly and in best manner 
with an approved water stain, color to be selected. Sand* 
paper lightly, and fill with paste filler, colored to con- 
form with stain. Apply one coat of pure grain alcohol 
shellac; sandpaper lightly; after which apply two coats 
of an approved finishing was, giving three days between 
coats. Permit each coat to become semi-hard; then to 
be thoroughly rubbed and polished to a hard surface, 
(See Note 25.) 

NOTE 24— This speeification will apply to oak, ash, 
chestnut, mahogany, cherry, etc. If a finish with open 
wood pores is desired, eliminate the filling, but add one 
additional coat of wax. 

NOTE 25 — This specification applies to oak, ash, chest- 
nut, red and white mahogany, cherry, black walnut, etc, 
and calls for splendid results. A water stain is men- 
tioned, it being the best and most satisfactory in showing 
up to advantage the general beauty of the natural shad- 
ings and figure of the woods. In staining, it should be 
emphasized that it does not mean a covering up, but 
rather the bringing out. In oil stains, tJie coloring mat- 
ter is largely composed of pigments of a different char- 
acter; and, as a rule, they are permanent; but they 
have a strong tendency to cover up. Spirit stains are 
hard to apply, and the results unsatisfactory, the color- 
ing matter very often being fugitive. Where it is pos- 
sible to attain the color requirements by the use of a 
water stain — and their number is legion — I would rec- 
ommend it above all other. All water stains raise the 
grain of the wood more or less; spirit stains, very little; 
and oil stains, practically none. In connection with the 
use of water stain, I specify an application of clear 
water to the oak wood directly (in my practice I find 
no harm to a good job of cabinet work accruing from 
its use), 80 that the surface particles may be raised; 
and then cut off with sandpaper, so that the application 
of the water stain has no tendency to farther raise the 
grain. When the water coating is not used, and the water 
stain is applied directly, it requires so much sandpapering 



I 



I 



k 



PAINTS AND STAINS 117 

to recover again a smooth surface that much of the stain 
and its effects are removed by the sandpapering. The 
water coating is very frequently omitted on leas impor- 
tant work. When oil and spirit stains are used, the water 
coat should be omitted; for other than oak wood, it may 
alBO be omitted in the use of the water stain. 

Very frequently, to get desired results, I apply a light 
coat of shellac directly on top of stain, after which I 
proceed with the filling as specified. I also frequently 
eliminate the shellac coating from on top of filler, apply- 
ing wax directly on filler. The results desired must regu- 
late the procedure. 

When an open-grain or pore effect is desired, omit the 
filler, but add one additional light coat of shellac. It is 
very essential in this class of work that the shellac be 
applied thin and even, showing no laps or brush marks. 
If a perfectly flat or dead finish is required, omit both 
filler and shellac coatings, waxing as specified directly 
on the stain, although I would recommend the one coat 
of shellac. If the natural colors of the woods are to he 
retained, omit the staining, and proceed as specified and 
observing above notes. 

For white and bird's-eye maple, satinwood, holly, 
French, Italian, and Circassian walnut, or any other 
similar woods, when required to be finished showing 
their natural colors, eliminate the water coat, stain, and 
filler; specify two thin coats of pure grain alcohol white 
shellac evenly applied directly on the wood, without 
showing laps or brush marks, sandpapering thoroughly 
each coat; then proceed with waxing as specified. When 
well done, this will give splendid results. Frequently 
mahogany and other woods than those specified above 
are finished after this manner. It is not unusual in pro- 
curing results to eliminate the shellac coatings, waxing as 
specified directly on the raw wood. When stain is neces- 
sary, apply wax directly on same. 

Often pleasing results can be obtained by using a first- 
class dead or fiat varnish. For instance, if a perfectly 
dead finish is required on open-pore surfaces, after ap- 
plying the stain, sandpaper and apply one thin coat of 
shellac ; sandpaper lightly and apply one coat of a good 
fiat or dead varnish; eliminate the waxing. To get s 
still flatter effect, eliminate the shellac also. This proc- 
tm ia not recommended for durability, simply for its 
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effect, and should be used only on open-pore woods Bnch 
as oak, where the broken effect of the wood surface de- 
stroys the varnish coating effect. In this, window sash 
and sills should be protected with a coat of good body 
varnish; when dry, the gloss can be removed by rubbing. 

FiTiishing Pine Floors 

Thoroughly cleanse and remove all surface imperfec- 
tions-, shellac one coat, and varnish two coats of a good 
varnish designed for this purpose. Each coat must be 
thoroughly dry before the application of another. All 
necessary care must be taken to protect this work from 
damage. (See Note 26.) 

NOTE 26— This specification applies to white and yel- 
low pine, also to maple. If this class of flooring is re- 
quired to be stained, specify, instead of the shellac, floors 
to receive one coat consisting of 25 per cent linseed oil 
aad 75 per cent turpentine; sandpaper and close up all 
imperfections. Apply one coat of stain consisting of 40 
per cent linseed oil and 60 per cent turpentine, evenly 
brushed into the wood, color to be selected. Follow this 
with varnish as specified. 

The so-called "liquid fillers" — that is, prepared fill- 
ers sometimes used to coat over the surface and permit- 
ted to remain there without rubbing off — should never be 
used, for the reason that they do not dry thoroughly 
throughout. Many of them also have a tendency to dis- 
color the wood, especially when they begin to bleach out 
by reason of age, etc. 

The object in going over this work with a very thin 
coating of oil and turpentine is, that, if you were to apply 
the stain directly to the wood, the result would be a 
clouded or mottled surface, owing to the natural charac- 
teristics of these different woods to absorb more in one 
spot or plaee than in another. Very little if any stain 
should be left on the surface. It should be absorbed oni- 
formly by the wood, and be thoroughly dry before the 
application of the varnish coatings. 

Where a dull finish is required, specify to be nibbed 
lightly with oil and pumice stone to a dull finish. A doll 
or flat varnish should never be used on floors. 
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Varnish Fumh for Hardwood Floors 
Thoroughly cleanse and remove all surface imperfec- 
tions. Fill all woodwork with a good paste Bller, clean- 
ing thoroughly from surface. Stain if required. Shel- 
lac one coat, and varnish two coats of best varnish de- 
Bigned for floor use. Each coat must be thoroughly dry 
before the application of another. Care most be taken 
to protect floors from damage. (See Note 27.) 

NOTE 27 — Very frequently the color desired for these 
floors can be obtained by adding necessary coloring mat- 
ter to the flUer. The color of the shellac (white or orange) 
should be determined by the color required. 

If a flat finish is desired, specify to be rubbed with 
oil and pumice stone to an even, dull surface. A dull 
nibbed surface does not show surface scratches or abra- 
sions as readily as a bright varnish gloss. Under no con- 
sideration use a flat or "dead" varnish to procure this 
result. 

For first-class results you may eliminate the shellac 
coating and substitute one additional coat of varnish. It 
is very essential for best results, that each coat be thor- 
oughly dry before the application of another. 

This style of finish is suitable for residences; but proper 
care must be exercised that it be not abused, for at best 
a varnished floor surface, from its very nature, is more or 
less f rs^le. 

Wax PiniBhing of Hardwood Floors 
Thoroughly cleanse and remove all surface imperfec- 
tions. Fill all wood surface with one coat of best paste 
filler, thoroughly cleansing same when semi-dry, from 
surface. Stain if required. Apply one thin, even coat 
of pure grain alcohol shellac. Sandpaper lightly with- 
out showing laps, after which apply two coats of best 
"prepared floor wax," giving two or three days between 
coats. Each coat must be thoroughly rubbed to a hard, 
dry surface. Care must be taken to protect floors from 
damage. (See Note 28.) 
NOTE 28 — This specifioation applies to practically all 
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elaos of flooring woods, and produces rolendid results 
as a wax finish, being easily cared for by the housekeeper 
simply going over tiie surface lightly with turpentine, 
remoying any surface dirt or imperfections, after which 
repolish with one coat of wax as specified. Especial 
care of the fioor should be observed in front of the dif- 
ferent doorways, as that portion receives the greatest 
amount of wear. 

The whole secret of the success in obtaining a thor- 
oughly practical waxed floor finish, is the recognition of 
the necessity of using a known good ''floor wax/' Then 
thoroughly harden each coat with the friction caused by 
good, honest, hard rubbing. 

This manner of finishing as specified, while it pro- 
duces the best-appearing wax-finished floor, has &at 
which oftentimes is an objection, it being quite ''dip- 
pery.'* To remove in a large measure tiiis objection, 
eliminate the coat of shellac from the specifications. 

For dancing or ballroom floors, I would apply the 
two coats of wax directly to the fioor. Of necessity, the 
wax must be good and the rubbing hard, allowing two 
days between coats. 



WOOD PAVING BLOCKS 

THE round, untreated white cedar block was 
veiy lai'gely used for paving in Noi-them 
cities many years ago, but it developed so 
many defects that wood paving came very mucli 
into disrepute. Within the last few years, the 
introduction of sawed, rectangular creosoted 
blocks has given such excellent results that they 
are rapidly becoming a most popular pavement 
throughout the United States, and especially 
where traffic is heavy or where a clean and com- 
paratively noiseless pavement is desired. A 
well-creosoted block does not decay; and, if set 
upon a solid concrete foundation with a good 
sand cushion, the wear, even under the heaviest 
traffic, is very little, because the ends of fibers 
which are exposed simply mat down and do not 
shatter as do stone or brick. It is estimated 
that there are more than ten million square 
yards of streets paved with wooden blocks in 
the United States, and the total is rapidly in- 
creasing. The wood most largely used, because 
of its general availability, is longleaf pine; but 
Norway pine and tamarack have also been used 
for some time with good results, and there is a 
etrong disposition on the part of paving engi- 
neers to experiment with numerous other 
woods. So, doubtless, the list will be much ex- 
tended. 
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ESSENTIALS FOR A GOOD PAVEMENT 

The best method of laying a wood block pave- 
ment to withstand heavy trafSc was so well set 
forth by R. S. Manley, at the last annual meet- 
ing of the American Wood Preservers Associa- 
tion, that we quote as follows: 

A creo80ted wood block pavemeot shoold show no 
evidences of wear for many years, if the proper materials 
are used, and if they are assembled in the proper way. 

The correct depth of base or foundatioD varies with 
the soil conditions; but the materials forming this con- 
crete foundation, and the methods of mixing, are la Buch 
common use as to be standard and easily secured. 

We are interested principally in the construction placed 
on top of the concrete. The principal causes of defects 
of more or less serious nature, are: (1) irregular or un- 
even surface due (a) to careless laying, (b) to shifting 
of sand cushion, (c) to breaking or settling of concrete. 
(2) Expansion difficulties due to the entrance of water 
into the blocks either by way of the joints or from be- 
low. 

The first (irregular or uneven surface) is death to any 
paving material, because a depression in the surface 
holds water, and repeated churnings of wagon wheels 
in the depression are bound to cause an enlargement and 
deepening of the depression. 

To avoid (a), the concrete should be mixed quite wet, 
and finished smoothly with a flat wooden spreader, which 
gives a surface practically as even and uniform as could 
be obtained by templet. On this should be spread from 
one-half to one inch of clean sand, making the sand 
cushion conform to the contour of the finished street. 
On this, place the blocks quite closely together; roll 
thoroughly until a perfect surface with no inequalities 
lias been obtained, and until the blocks are firmly in 
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place. It will require & great deal of rolling to aucom- 
pliah this, bat the end justifea the means. After this, 
fill all joints two-thirds full of hot bituminoua filler of 
such melting point as is suited to climatic conditions; 
and spread a thin coating of sand thereon. The use of 
the bituminous tiller is, in my estimation, the most im- 
portant of alL It converts the street into an effective 
watershed which, without absorbing any of the water, 
directs it into storm sewers or other drainage paths. 
Should any water remain on the surface, the wind and 
the sun, both good evaporative agencies, will rapidly 
dissipate it. 

Now yoo have an absolutely even surface waterproofed 
and converted into a watershed. This surface cannot 
be worn by traffic, because the pressure of wheels is even 
and regular, and there is no dropping or jolting of wheels 
entering and leaving low spots. The blocks are laid 
tightly together, so that there is no wearing at the joints. 
There can be no change in the sand cushion as long as 
the surface remains intact, a solid sheet, in fact, of wood 
block cemented together by the filler; and consequently 
the difficulty of shifting cushion is avoided, It is as- 
Biuned that the concrete is sufficiently strong so that it 
will not break or settle. In planning the depth, any 
error should be on the side of too great, rather than too 
little depth. 

Expansion difficulties are eliminated by the use of 
bituminous filler, for there can be no expansion without 
absorption of water, and no absorption of water when 
all rainfall is conducted quickly to drainage sewers. 
In addition to this, it must be remembered that with the 
bituminous filler each block is surrounded by an in- 
dividual expansion joint. 

The other way of constructing wood block surface 
which is sometimes recommended, is to provide a mixed 
sand and cement cushion and sand-filled joints or in- 
tention. The sand and cement cushion does not give 
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the opportimity for absolutely smooth surface that the 
sand cuahion gives, and is considerably more costly. Tha 
sand filler in the joints allows moisture to be absorbed 
in the pavement j and ultimately this moisture gets into 
the blocks, and trouble ensues. It is only on extremely 
heavy traffic streets that sand can be used as a filler 
without expecting some expansion difBcultles sooner or 
later. The proof of the pudding is the eating; and th« 
proof of theories of wood block construction lie in the 
actual occurrences on the street. 

It can be stated without fear of successful contradic- 
tion, that every sand-filled pavement in the South has at 
one time or other given trouble from uncompensated ex- 
pansion ; that with equal confidence it can be stated that 
not one bituminous-filled pavement has given trouble 
from this cause. 

Now, there have been objections put forward to the 
bituminous filler because of the belief that it would pro- 
duce a sticky surface, disagreeable in warm weather; 
but if the proper filler is secured, and it is correctly ap- 
plied, there can be no such objection. The suitable filler 
has a consistency of rubber, and can be taken in the 
fingers, bent and twisted without soiling the fingers. In 
applying this filler, a spreader with squegee attachment 
places the filler in the joints where it is needed, and not 
on the surface of the blocks where it is not needed. 

It is proper also to use less creosote oil per cubic foot 
of timber when bituminous filler is used, for the pri- 
mary function of the creosote oil in this case is to pre- 
serve against decay, instead of trying to make the cre- 
osote oil fill the double role of preservative and abso- 
lute waterproofer. No one familiar with preservative 
methods and their history will question the efScacy of 
sixteen pounds of creosote oil per cubic foot in preserv- 
ing against decay for an indefinite period. We there- 
fore see that bituminous filler can be used carefully, and 
without inconvenience because of stickiness. 
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I Bom up, therefore, provide adequate, amooth con- 
!«te fotmdatton ; use enough sand to cover any iuequal- 
' ities in the concrete or depth of blocks (except in rail- 
way areas and on grades, when use sand and cement 
mixed] ; lay blocks tightly; roll until amooth; fill joints 
with bituminous filler; spread coating of sand; and turn 
on traffic. 

DEPTH OF FAVXKG BLOCKS 

The proper depth of wooden paving blocks is 
a matter yet to be determined. Shallow blocks 
are likely to split because the pressure upon 
them under heavy trafl&c is so great that the 
fibers are pulled apart, or, as technically stated, 
the wood fails in longitudinal shear. Deeper 
blocks will not fail so easily; that is, a block 
three inches deep may soon give way under 
heavy traffic, while one four inches deep may 
stand up well. 

Since longleaf pine has so far been regarded 
as the standard paving block wood, the Di- 
rector of the Government Forest Products La- 
boratory recently made an interesting compar- 
ison of its longitudinal shearing strength with 
that of a niunber of other woods, and also indi- 
cated the depth it would be necessary to have 
blocks of these woods to give the same shearing 
strength as a longleaf pine block 31^ inches 
deep. The results of the comparison are given 
m Table 13. 

Of course, as the Director states, the depth of 
a block is not the only thing to be considered 
in wood pavement. Other conditions — such as 
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cost of material, and ability to take creosote- 
elimiiiate some of the woods listed in Table U 
from practical consideration for paving blocka 

TABLE 13 

IiongltudltuJ Sbe*rlng Strtmgth of Wood Blocka 



Bpedn oT Ifead [Lb*- p« 10. In.) 

Pignut hickory 2.710 

Sugar maple 1,3SB 

Rock elm 3.154 

Beech 1.908 

Red mkpl« 1.7S9 

Iiongkikf pine 1,688 

Tupelo 1,577 

Sycamore 1,564 

Tellow birch 1,4E8 

Tamarack 1,37S 

Western yellow pine 1,30Q 

Norway pine 1,262 

Douglas Or 1,180 

Eastern hemlock 1,14S 

Sbortleal pine 1,135 

White apruce 1,134 

Lodgepole pine 074 

Redwood 674 



3.1S 
2-48 
3.74 



4.14 
4.81 
4.64 

4.68 
6.01 
6.16 
5.2 
5.31 
6.07 
8.78 



SPECIFICATIONS FOR WOOD BLOCK 
PAVING 

The Association for Standardizing Paving 
Specifications has adopted the following speci- 
fications for paving with creosoted wood blocks: 

Timbidr. The wood to be treated ahaU be Southern 
yellow pine, Norway pine, Douglas fir, or tamarack ; but 
only one kind of wood shall be used in sny one ci 
tract. 

Yellow pine blocks ahall be made from what is kno' 
as Southern yellow pine ; and shall be well manofactorei 
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full size, Baw-batted, all square edges, and free from all 
defects, such as checks, unsound, loose or hollow knots, 
knot-boles, worm-boles, through shakes, and round shakes 
that show on the surface. In yellow pine timber, the 
annular rings shall average not less than 7 to the inch, 
and shall in no case be less than 5 to the inch, measured 
radially from the heart so as to include the greatest 
number of rings possible. 

Norway pine, Douglas fir, and tamarack blocks shall 
be cut from timber that is first-class in every respect, and 
ahall be of the same grade as that defined for Southern 
yellow pine. 

Six9 of Blocks. The blocks shall be from 5 to 10 inches 
long, but shall average 8 inches; they shall be from 3 
to 4 inches in width ; and they shall be 4 inches in depth.* 
The blocks used in any one street or improvement, how- 
ever, shall be of uniform width; and there shall be al- 
ways a difiEerence between the width and depth of the 
bloclis of not less than V^ inch. 

A variation of ^ inch shall be allowed in the depth, 
tnd % inch in the width, of the blocks, 

Treatment. The blocks shall be treated with the pre- 
•ervative tmder pressure, and shall at no time be sub- 
jected to a temperature of over 240 degrees F. They 
shall, after treatment, show satisfactory penetration of 
the preservative; and all blocks that have been warped, 
checked, or otherwise injured in the process of treat- 
ment, shall he rejected. 

The blocks shall be treated with the preservative so 
that they shall contain not less than 18 pounds per cubic 
foot 



• Note — The depth of the blocks may be reduced to 3i iDCtaei 
In medium-traffic etreeta, and to 3 Inches on light-traffic streeta 
or alters- The width and depth at the blocks, however, must 

^L sever be ecjual. In case blocks 3 Inches in depth are used, they 

^^ itial) not exceed 8 Inches in length. 

1^ 
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(Note — Thla amoant ma; range from sixteen to t-nr«Bt|r | 
pounds, at tbe discretion ot the Engineer, dependent on Ic 

conditions.) 

Fotujdation. Tbe base sball be of concrete made 
tbe materials and in accordance with the methodB pi 
scribed in the speciflcations for cement and codi 
adopted at the 1913 meeting, and shall be not less 
6 inches thick at all points. 

(Note — Tbe tblckoess ol the concrete base tnaj be redi 
to & inches on light-traffic Htreets, and, to exceptional 
4 inches, at the discretion of the Boglneer.) 

Sand Cushion. The blocks sball be laid on a 
of clean, coarse sand 1 inch in thickness, which 
be struck to a surface parallel with the grade and e( 
tour of the finished pavement. 

Mortfo- Cushion. Before placing the cushion, the 
face of the concrete shall be cleaned and thoroui 
dampened. A layer of sand and cement 1 inch in thicl 
ncBs, mixed dry in the proportion of 1 part Poi 
cement to 4 parts sand, shall be spread upon the 
Crete foundation, and struck to a surface parallel to thl 
grade and contour of the finished pavement. 

This cushion of sand and cement, unless previoasl/ 
moistened, shall be lightly sprinkled with water: 
the blocks shall be immediately set thereon. 

(Note — Under special conditions, particular); where vlbi 
tlon may be expected, tbe sand or mortar cushion maj 
omitted, and a bituminous coating, spread upon a smool 
flnlahed and thoroughly dry concrete base, aubatituted tbei 
for.) 

Filler. When the blocks are laid upon the sand cuah- 
ion, the joints between the blocks shall be filled with a 
suitable bituminous filler. When the blocks are laid uptm 
a mortar or bituminous cushion, the joints may be filled 
with sand. 

Expansion Joints. A longitudinal expansion joint not 
less than ^^ inch in width, and filled with a suitable 
bituminous filler, shall be placed along tbe curbs. 
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The specifications for the creosote to be used 
«re also defined very closely. The city engi- 
neer who follows throughout the standards set 
by the Association can be certain of a superior 
payement of great durability. 



HARDWOOD FLOORING 

ONE of the moat notable and useful d< 
velopmonts of modei-n lumber manufj 
taring is the production of high-g 
flooring of maple, beech, birch, oak, tupelo, 
low pine, Douglas fir, and other woods, 
flooring is manufactured to exact standard si 
from selected, thoroughly seasoned stock, and is 
as carefully handled as is interior finish. In 
fact, a beautiful and durable hardwood floor is 
an important part of the inside finish of a build- 
ing, now that carpets have been replaced by; 
rugs. 

Since hardwood flooring is manufactured fro] 
kiln-dried stock, is stored by the maker in 
sheds, and is shipped in closed cars so as 
prevent the absorption of moisture, the usel 
should make every effort to have the flooring 
' carefully handled, correctly laid, and properly 
finished. Some of the points to bear in mind 
are to avoid unloading the flooring in dam] 
weather; not to store it in open sheds or 
newly plastered buildings; nor to lay it until 
the building is thoroughly dried out. When an 
under-floor is used, as is advisable with the thin- 
ner sizes, the hardwood flooring should be lai< 
diagonally or across the sub-floor, and the lal 
ter should be dressed to even thickness. 

The best practice indicates the use of si 



ad ■ 



HARDWOOD FLOORING 131 

cat nails for hardwood flooring. These nails are 
loanufactured especially for this purpose. They 
should be driven at an angle of 45 degrees; and 
it is stated that better results are obtained if no 
nails are placed within six inches of the end of 
the flooring pieces. 

Maple, beech, and birch are close-grained 
woods of similar structure "which give equally 
good appearance and service for flooring, 
whether slash- or quarter-sawed. Red and 
white oak floors are popular in both the plain 
and quartered forms, depending upon the figure 
desired; while quarter-sawed or edge-grain yel- 
Ifw pine and Douglas fir are very much better 
than slash-sawed floors of these woods. Strictly 
speaking, yellow pine and Douglas fir are soft- 
woods, but edge-grain flooring made from them 
gives such good service that it is widely used 
for the same purposes as hardwood flooring. 

lUFLE, BEECH, AND BIRCH FLOOBINa 

The Maple Flooring Manufacturers Associ- 
ation has the following rules for maple, beech, 
and birch flooring: 

Ole&r Grade 

Clew — }J inch and thicker, shall have one face prac- 
tically free of all defects, but the question of color shall 
sot be considered. Standard len^hs in all widths in 
tiiifl ^ade shall be trimmed 2 to 16 feet; the proportion 
of tenths 2 to 3^^ feet shall be what the stock will pro* 
dace np to 15 per cent. 

This grade combines appearance and durability and 
■lia« a face free of defects that would materially mar the 



132 LUMBER AND ITS tJSES 

ftppearance of the finiahed floor or impair ite dorabilitj. 
It will be noted that the Btaadard of appearance ia that 
of a finished floor, not the top of a piano. A practical 
application of thia rule will admit an occasional small 
sound pin knot not over ^ inch in diameter; dark 
green or black spots or streaks not over y^ inch wide 
and 3 inches long or its equivalent; birdeyes and small 
barls; a slightly torn grain or similar defect which can 
be readily removed by the ordinary method of emooth- 
iag the floor when it is laid; a slightly shallow place not 
over 12 inches long on under side of flooring if it does 
not extend to either end of the piece. An otherwise per- 
fect tongue which is one-half short for 25% of length of 
piece ia admissible; but the face must be free of checki 
or shake, and the wood must be live and sound. 

No. 1 Qradtt 

No. 1 — ti inch and thicker, will admit of tight, sound 
knots and slight imperfections in dressing, but must lay 
without waste. Standard lengtlis in all widths in thia 
grade sball be trimmed 1^^ to 16 feet; the proportion 
of lengths IV^ to 3^^ feet shall be what the stock will 
produce up to 30 per cent. 

This grade is made for service rather than appearance. 
It admits of tight, sound knots ; prominent discolorationa ; 
numerous dark green or black spots or streaks; slight 
checks not exceeding 3 inches in length and running 
parallel with and well inside of the edges of the strip; 
dark spots or streaks with slight cheeks in center; small 
rough spots which cannot be wholly removed by the or- 
dinary method of smoothing the floor when it is laid 
slightly torn edges; short tongue if sufficient to hold 
properly in the floor; shallow or waney back if piece 
has sufficient bearings of full thickness to support it in 
floor; and slight variation in angle of end matching. 
While these and similar features are admissible, sufficient 
attention is given to appearance to make this grade de- 
sirable and satisfactory for use in stores, schoolhouses, 
and similar places where a waxed or vamished floor ia 
not required. 

Taotory Qrade 

Factory — \i inch and thicker, must be of snoh char* 
acter as will lay and give a good serviceable floor, with 
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some catting. Standard lengtha in all widths in this 
errade shall be trimmed 1 to 16 feet; the proportion of 
lengths 1 to 3^^ feet shall be what the stock will pro- 
dace up to 50 per cent. 

This grade is suitable for factory, warehouse and 
kindred usee, and where a low-priced floor is wanted for 
wear, nothing better or cheaper can be obtained than 
the Factory grade. 

Special Orades 

White Clear is special stock manufactured from white 
clear maple lumber from the outside of the log, winter- 
lawed, and end-piled in sheds to prevent staining; is 
almost ivory white ; and is the finest grade of Maple floor- 
ing it is possible to produce. 

B«d Clear Beech and Red Clear Birch are manufactured 
from all-red face stock, especially selected for color, and 
are free from all defects. The color is a rich, warm 
tint peculiar to no other wood. 

The standard sizes for maple, beech, and birch 
flooring are indicated in Table 14. 

TABLE 14 

Standard Sizes for Maple, Beech, and Birch Flooring 
Staodard Thickness Faces Orades 

}|- IV4". Z'. 2>i-, 314.' Clear, No. 1, Factory 

Special Thick neBsea 
lit'. lA". IH'. 2'. 2%-. 3^4" Clear, No. 1, Factory 

%' %: 1'. 1%'. 2'. 

Z14' Clear and No. 1 only 

li", %- l%~. f. 214" Clear and No. 1 only 

%' and thicker, all Faces, is measured %' waste for matching. 
K* and thinner, all Faces, la measured U" waste for matching. 

The Association makes the following reeom- 
mendation for the use of the different grades: 

Clear, or first quality, is suitable for apart- 
ment buildings, churches, clubs, dancing floors, 
gymnasiums, hospitals, hotels, office buildings, 
public buildings, residences, roller-skating 
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rinks, schoolhouses, stores, and similar biiild- 
ings. 

No. 1, or second quality, is a common grade, 
and its relation to Clear is similar to that 
between second and first grade of finish. It is 
just as serviceable as Clear, and equally as 
desirable when there is no objection to the 
appearance; and it can be used in the same class 
of buildings as the Clear grade, at a material 
saving in the cost of construction. 

Factory, or third grade, will give excellent 
satisfaction in factories, creameries, granaries, 
mills, warehouses, workshops, and in other 
buildings, at mines, on farms, etc. Where a 
low-priced fioor is wanted for wear, nothing bet- 
ter or cheaper can be obtained thaJa this grade. 

Laying and Fisishic; Hardwood Floors 

One of the largest manufacturers of maple, 
beech, and birch flooring gives these directions 
for the laying and finishing of his products: 

To get the best reanltB, hardwood floors should be laid 
when the building is thoroughly dry, and in as dry 
weather as possible. Care should be taken that the sur- 
face upon which the floor is laid is clean and smooth. 
Drive the flooring up well, both side and end, being 
careful not to break the tongue. 

Nail H-ioch thick flooring with an eight-penny floor- 
ing brad. For %-inch thick flooring, a li/4-inch finishing 
brad No. 15 is recommended. 

Maple flooring for ordinary purposes should be left 
aa it comes from the factory. Even for kitchen floors 
it is not well to fill it, for the oil tends to make it look 
dirty and greasy. If, however, a finish on a maple floor 
is desired, omit the filler. By doing this, the natural 
color of the wood is preserved. 
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After being laid, if it is needed, scrape until perfectly 
mooth. If a wax Snish is desired, apply two light coats 
of wood alcohol shellac. Let the tirst coat stand oue 
hour before putting on the second. "When the second 
coat stands about two hours, sandpaper with No. sand- 
paper, and the floor is ready for the wax, an article 
made expressly for this purpose and ready for use. Put 
on thia wax as thin as possible, and let it stand half an 
hour. Then, with a weighted brush (made especially 
lor the purpose), brush first across the grain of the 
wood, and again lengthwise, until the brush slips easily 
over the floor. When this result is effected, place a piece 
of soft carpet under the brush and rub until the desired 
polish is derived. This finish, when complete, is very 
desirable, but it requires quite an amount of labor to 
keep properly. When there are many and large rooms 
and sufficient help to do the work, it is doubtless the 
best. 

To those, however, whose dwellings are not large and 
spacious and who desire a modern floor, we recommend 
tlie following as a convenient and durable finish : Ap- 
ply two coats of good floor varnish, and the floor is com- 
plete. Should the gloss, which is the result of a varnish 
finish, be not desirable, rub tho floor with a good rub- 
bing oil and pumice stone, with a piece of burlap, lightly; 
*ipe dry, and the gloss will disappear. The last coat of 
varnish should stand 48 hours before rubbing. 

Floors that have been finished in shellac should be 
kept clean by thoroughly brushing off the dust with a 
•oft hair or feather brush, or by wiping with a cloth of 
soft texture. If the cloth is slightly moist, the dust will 
adhere to it more readily, but wipe with a dry clotk 
afterward. If any dirt that will not wipe off with a 
moist cloth should be deposited on the floor, wash it off 
thoroughly with clean, warm water (not hot), using 
ioap, if necessary, which also cleanse off with watsr 
u quickly as possible, and wipe dry. 
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When the face of the door begins to look worn and 
shabby, after cleansing off the dirt and wiping dry, if 
water haa been used, rub the surface all over nicely with 
a mixture two-thirds turpentine and one-third raw lin- 
seed oil To do this, saturate a soft cloth of any kind 
with the mixture, wring out half-dry, and rub the floor 
with it evenly. Do not use the oil so freely as to leave 
it standing on the surface to catch dust. To prevent 
this, wipe off with a clean, dry eloth. After the shellae 
is worn down to the surface of the wood, sandpaper it 
all over evenly with a No. 1 sandpaper, and give it 
another coat of shellac, after which continue to keep as 
before. 

Floors finished in a plain oil only, should be kept in 
the same manner as above, more soap and water being 
required and more frequent rubbing with the mixtun 
of turpentine and linseed oil spoken of above. 

Waxed floors can be cleansed by washing off thor- 
oughly with turpentine and benzine, after which they 
can be re-waxed if desired. 

Floors flni&hed in "hard oil" should be kept like Soon 
finished with shellac. A maple floor for a kitchen that 
hafi not been finished in wax or oil, is best taken care of 
by being scrubbed or rubbed with any of the seooring 
preparations now in the market for that purpose. 

Every prospective user of maple, beech, and 
birch flooring will find it to his advantage to 
write to the Maple Flooring Manufacturers 
Association, Chicago, 111., for a copy of the 
"Official Maple Flooring Book." 

OAE FLOOBIKa 

The Oak Floor Manufacturers Association, 
whose office is in Detroit, Mich., distributes 
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excellent booklet upon oak flooring, from which 
the foUowiug information ia taken: 

GRADING RULES 
Quarter-Sawed Oak FlooriDg 

Clear — Shall have one face practically free of defects^ 
except % of an inch of bright sap; the question of color 
afaall not he conaidered; lengths in this grade to be 2 
feet and up, not to exceed 15 per cent under 4 feet. 

S^> Clear — Shall have one face practically free of 
defects, but will admit unlimited bright sap. The ques- 
tion of color shall not be considered. Lengths in this 
grade to be 1 foot and ap. 

Select — May contain bright sap, and will admit piti' 
worm holes, slight imperfections in dressing, or a small 
tight knot, not to exceed 1 to every 3 feet in length; 
lengths to be 1 foot and up. 

Flaln-Sawed Oak Flooring 

Clear — Shall have one face practically free from 
defects, except % of an inch of bright sap ; the question 
of color shall not be considered ; lengths in this grade 
to be 2 feet and up, not to exceed 15 per cent under 4 
feet. 

S^ect — May contain bright sap, and will admit pin- 
worm holes, slight imperfections in dressing, or a small, 
tight knot, not to exceed 1 to every 3 feet in length; 
lengths to be 1 foot and up. 

No. 1 Common — Shall be of such nature as will make 
and lay a sound floor without cutting. Lengths 1 foot 
And np. 

Factory — May contain every character of defects, but 
will lay a serviceable floor with some cutting. Lengths 
1 foot and up. 

Standard Thicknesses and Widths of Oak Flooring 
4i-inch thickness; widths l^^-inch face and 2^-inch 
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%-uich thickness; widths l^-iuch face and 2-iDch face. 

The ll^-inch face makes a better, more serviceable, 
and handsomer fioor than any other width. The shad- 
ing of the figure of the wood may be blended more har- 
moniously than when the wider strips are used. The 
laying waste in the |jxl*A-inch face is less than 2-iQch 
face, as it is counted ^ inch for the tongue and groove ; 
whereas, in the broader widths, it is counted % inch. The 
cost per thousand feet is less than in the wider widths, 
which ofTsets additional cost for labor in laying. 

The 2-inch and 2^4-ineh faces are the widths more 
generally used in )j-inch thickness; and in %-inch thick- 
ness, either I^^-inch or 2-inGh face, as conditions 
demand it. 

Use of Different GradM of Oak FloorlDg- 

Clear, Quarter-Sawed, Red or Whit© — High-class resi- 
dences, hotels, apartment houses, and club houses. 

Sap Clear, Select; Quartered, Red or White — An 
economical substitute for Clear Quartered where a dark 
finish is desired. These grades make a fiooriag equally 
Bs durable as the first grade. 

Clear, Plain-Sawed, Red or Wliite— High-class resi- 
dences, hotels, apartment houses, churches, and club 
houses. 

Select Plain-Sawed, Red or White— Medium-priced 
residences, hotels and apartments ; schools, office build- 
ings, and stores. 

No. 1 Common — Cheap dwellings, tenements, stores, 
high-class factories and manufacturers' buildings. 

Factory — Warehouses, factories, and cheap tenements. 

How to Determine Amount of Flooring Reqtiired 
To cover a certain space, figure the number of square 
feet, which means the width multiplied by the length; 
for instance, a room 12 feet wide by 15 feet long would 
contain 12x15=180 square feet. Add to the square feet 
of surface to be covered, the following percentages: 
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S3 1/3% for U X 1 H inch 

37 1/2% tor tj X 2 Inch 

33 1/3% for iixZM inch 

3 1/3% lor %x IH Inch 



25% 
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.%x2 inch 



I 



i above figures are based on laying flooring straight 
•cross the room. Where there are bay windows, hearths, 
and other projections, allowance should be made for ex- 
cessive cutting. 

Laying Oak Floors 

The laying of oak flooring is not very difficult. Any 
first-class carpenter can make a good job. Some judg- 
ment and care is very necessary in order to produce the 
best results. 

A sub-floor should be used under both the }j-iach and 
%-incb thicknesses. The sub-floor should be reasonably 
dry and laid diagonally. Boards about 6 inches wide 
are preferred. These boards should not be put down 
too tight, and should be thoroughly dried off and cleaned 
before the oak flooring is laid. 

It is well to use a damp-proof paper between the oak 
flooring and the sub-floor. Where sound-proof results 
are desired, a heavy deadening felt is recommended. 

Oak flooring should be laid at an angle to the sub-floor. 
After laying and nailing three or four pieces, use a short 
piece of hardwood 2x4 placed against the tongue, and 
drive it up. 

The nailing of oak flooring is very important. All 
tongued-and-grooved oak flooring should be blind-nailed. 
The best floor made can be spoiled by the use of improper 
nails. The steel cut variety is recommended for all blind- 
sailing. 

For ||-inch use 8 penny steel cut flooring nail. 

For %-iBch, use 3 penny wire finishing nail. 

The maximum distance between the nails should be: 

For }j-inch thickness, 16 inches. 

For %-inch thickness, 10 inches. 
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For even better results, it is recommended that the 
nails be driven closer than indicated. 

Sonqdng Oak floors 

After the oak flooring is laid and thoroughly swept, it 
is better to scrape it, in order to get the best results for 
a nicely polished surface. This scraping process can be 
done by the ordinary scrapers, such as used by cabinet- 
makers, or by one of the many types of power or hand 
scraping machines that are generally used by contractors 
and carpenters. Always scrape lengthwise of the wood, 
and not across the grain. A floor properly scraped 
looks very smooth, but it should be thoroughly gone 
over with No. 1% sandpaper to obtain the best results 
in finishing. After this, the floor should be swept clean, 
and the dust removed with a soft doth. The floor ia 
now ready for the finish. 

Finishing Oak Floors 

The finishing of an oak floor is a very important fea- 
ture, upon which authorities fail to agree; but the ques- 
tion resolves into a matter of cost, as to the color or 
brilliancy of finish desired. Personal taste and artistic 
or decorative effects are the guide for the floor finisher. 

The ''Clear" grade of oak flooring should have a nat- 
ural oak filler — color of oak. For the ** Select** and 
''Sap Clear" grades, a light golden oak filler should be 
used ; and, after the floor is filled, it should be gone over 
with a little burnt umber mixed with turpentine, to 
darken light streaks. This will make the "Select" and 
"Sap Clear" grades look like the "Clear" grade, ex- 
cept that it will be slightly darker in color. In filling 
the "No. 1 Common" grade, a dark golden oak filler 
should be employed; and the light streaks should be 
darkened in the same manner as the "Select" and "Sap 
Clear" grades. If a little care is used in laying this 
grade, splendid results can be obtained. 
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FiTBt, treat the floor with a paste filler of desired tone, 
to fill up the pores and crevices. To thin the filler for 
application, one has a choice of using turpentine, beu- 
eiae, wood alcohol, or gasoline to get the right consist- 
ency, "When the gloss has left the filler, rub off with 
excelsior or cloth, rubbing against the grain of the 
■wood. This will make a perfectly smooth and level sur- 
face. It keeps out dirt and forms a good foundation, 
■«vhich is the keynote for successful treatment of floors. 
.Allow the filler twelve hours to set or dry before apply- 
ing a wax or varnish finish. Never use a liquid filler on 
any floor. 

A wax or varnish finish can be used. The wax finish 
is preferred by many, due to economy and ease of 
renewing places that show the wear. The renewing can 
be easily applied by housekeeper or servant. 

Wax Finish — The best method for applying the wax 
is to take cheesecloth, and double it to get a little more 
thickness; then make it into a sort of bag. Put a hand- 
ful of wax inside of this, and go over the floor thoroughly. 
You will find that you can work the wax through the 
meshes of the cheesecloth to give an even coating over 
the floor. This prevents too much wax in spots and 
wasting it. After the floor has been gone over with 
the wax and allowed to dry say about twenty minutes, 
it is ready for polishing. Rub to a polish with a weighted 
floor brush, first across the grain of the wood, then 
with it. (A clean, soft cloth can be used in place of the 
brush if desired.) Then a piece of woolen felt or car- 
pet should be placed under the brush to give the finish- 
ing gloss. After waiting an hour, a second coat of wax 
should be applied in the same way as the first, and 
rubbed to a polish. 

Varnish Piniah— This is usually more expensive than 
the wax finish ; but it gives a very hard surface, yet at 
the same time it is elastic. Two or three coats should be 
applied after the application of the paste filler. Each 
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coat should be thoroughly rubbed with oil and pumice. 
Any of the standard hardwood flooring varuishes are 
recommended. 

Floor Oil Tinish^When a high-class finish is not 
desired, a very economical ^ish can be bad by the ase of 
a light flooring oil that is made expressly for this pur- 
pose by many paint and varnish houses and oil makers, 
it serves as a filler as well as a finish, and is strongly 
recommended for oak flooring in public institutions, 
office buildings and stores. This oil keeps the dust from 
rising and preserves the* floor. 

Care of OdM. Floors 

If one only knows how, nothing is easier than the care 
of a well-finished oak floor. Water should never be used 
on a waxed or varnished floor. The surface may safely 
be wiped with a cloth dampened in tepid water to re- 
move dirt and duet; but the dampness should be imme- 
diately taken up with a dry cloth. 

One of the best mixtures for keeping a floor in good 
condition is the use of equal parts of sweet oil, tur- 
pentine, and vinegar well mixed, and rubbed on the 
floor with waste or a cotton or woolen rag. The vine- 
gar will cut the dirt or grime worked into the finish 
from shoes; the sweet oil produces a luster and the 
turpentine promptly dries the moisture. 

The above mixture need not be applied oftener than 
once a month to insure a floor finish that will resemble 
the sheen of a piano. 

Should wax finish become worn in spots from hard 
usage, a little of this mixture thoroughly rubbed will 
renew the finish quickly. 

The occasional use of a weighted floor brush, alone op 
■with a piece of Brussels carpet placed beneath it, will 
assist in keeping the finish of an oak floor in good 
dition. 

Once a year, it is well to use a good floor wax, and 
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mb it into the floor with the aid of a brush, with or with- 
out a piece of carpet attached. Before the finish is worn 
down to the wood, an additional coat of wax should be 
applied and thoroughly rubbed. 

EcontHiiical Use of OaJc Flooring 

As rugs are used almost universally in homes and 
ofBces, an economical plan is to have the center section of 
the room laid with oak flooring of a cheaper grade, and 
to employ the better grade iu the border. After the rug 
is laid, all parts of the floor will have the same appear- 
ance. A room, say 10 by 12 feet, can have a 2-foot border 
of Clear (first quality), either Plain or Quartered; aud 
in the center section 6x8-inch Select Plain could be em- 
ployed. In a center section of this size, 15 per cent of 
the cost could be saved by using Select Plain. By using 
a little care in finishing up the Select, this grade can be 
made to look very much like the Clear grade. This 
makes quite a saving, and is being done very exten- 
Bvely. 

Oak flooring of %-iDch thickness by 1^-ineh or 2-inGh 
faces can be laid over old floors in old homes, or over 
cheap sub-floors in new homes very economically. It is 
cheaper than carpets, and will improve the appearance 
uid sanitation of an old or new house more than the 
expenditure of double the amount of money any other 
way. 

YELLOW PINE AND DOUGLAS FIR 
FLOORS 

Edge-grain or quarter-sawed yellow pine and 
Douglas fir flooring are widely used for many 
of the same pui-poses as hardwood flooring. The 
Yellow Pine Manufacturers' Association rec- 
ommends a hard oil finish for yellow pine floors 
H in stores; a shellaced, varnished, and rubbed, or 
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floors in apartments, residences, hospitals, etc.; 
and for bowling alleys and dance halls, several 
coats of varnish, rubbed and sanded between 
each coat, while sometimes the varnished sur- 
face is also waxed very lightly and rubbed down. 
For the treatment of yellow pine floors, the As- 
sociation gives the following directions which 
are based upon the experience of many archi- 
tects: 

Finishing: of Yellow Fine Floon 

Never lay a yellow pine floor until the plastering in 
the building is on the wall and thoroughly dry. Yellow 
pine floors should be smoothed, hand-scraped, and sand* 
papered with the grain of the wood, and left in perfect 
condition to receive the work of the painter the same 
as any other hardwood floor. 

To make a good finish, use only the best materials and 
skilled labor. 

The close, hard fiber of Southern yellow pine rendera 
a paste filler undesirable. Use the very best liquid m 
wood filler; a thin shellac filler is more desirable how-j 
ever, although the cost is somewhat greater, 
requires several hours to dry perfectly. 

The finishing coat for a varnished floor should be of 1 
the best elastic floor varnish. 

VftmiBhed and Polished Floor. Prepare a dean^ 
smooth surface ; and, if stain is required, apply a col 
of the desired stain on the bare surface of tiie wo< 
"Wipe off with cotton waste or cheesecloth to prevenfl 
raise of grain. Sand lightly with No. sandpaper, i 
apply a thin coat of white shellac dissolved in grain at- 1 
cohol; then sand again with flne sandpaper, and pro- 
ceed with the finish in the regular way, by the appli- 
cation of floor varnish. To produce as fine a surface as 
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on oak, each coat of floor varnish should be rubbed. 

"Vi'ax may be applied to the varnish surface if desired. 
Dull or Waxed Floor. After a clean, smooth sur- 
face of the wood has been obtained, apply a coat of the 
desired stain {a neutral tint preferred)^ "Wipe off with 
cotton waste or cheesecloth, to prevent the wood ab- 
sorbing loo much moisture. When the stain is thoi^ 
oughly dry, seal the surface of the wood with a thin 
coat of white shellac. When dry, sand lightly with No. 
sandpaper, apply second coat of thin shellac, and, when 
dry apply with a soft, dry cloth a generous coat of wax. 
Rub wax thoroughly into the surface with dry cloth or 
regular floor polisher. 

The former way of waxing a floor omitted wood filler, 
shellac, or varnish, hut included several coats of wax or 
oil thoroughly rubbed into the surface of the wood. The 
effect produced a polished but not a hard surface, and 

»iooD discolored from dust and dirt. 
Hard Oil Floor. Properly clean and carefully smooth 
the floor surface; coal it over with boiling hot linseed 
oil, tinted such shade as will bring the sap and lighter 
shades to the heart color, allowing it to stand until 
thoroughly hardened before being exposed; give a sec- 
ond coat of the same materials, tinted as above men- 
tioned; sandpaper, and finish with floor wax or first- 
class floor vamiah. If wax is used, it must be thor- 
oughly rubbed into the surface. If varnish is used, each 
coat should be carefully rubbed down. 

Varnished Floor. Properly clean, scrape, and dust 

the floor surface insisting upon same a^'ention as is 

given to hardwood. Apply one coat of (.-"■ :uality floor 

varnish; slightly cut with turpentine, aU.ving it to setiS 

hours. When thoroughly dry, sandpapei lightly with 

No- paper, and remove dust ; apply second coat of the 

II ume good floor varnish, full strength, this in toni to 

^Hvtand until dry and hard; sandpaper lightly, and clean 

^HBoor as before. Apply a third coat of varnish, full 
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Btren^h; and either leave in gloas, or rub to a dull 
finish, as owner may direct 

The specifications for finishing yellow pine 
floors apply equally well to Douglas fir floors. 
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THE fact that wood will bum if heated hot 
enough, has been the basis of a great hue 
and cry against wood by certain interests 
whose pmposes would be better served were 
wood completely banished from all foims of 
construction. Just at present the agitation 
against the use of shingles in cities has gone 
Bo far that an individual whose main business 
is propaganda declares that a shingle roof is 
"not a covering but a crime." As a matter of 
fact, however, the records generally show that 
a larger proportion of fires in the United States 
are due to carelessness than to any one form or 
material of construction. Moreover, for many 
medium-sized factory buildings, what is called 
"standard mill construction" ia more desirable 
than so-called "fireproof" construction. With 
proper safeguards, there is little danger from 
fire in mill-constructed buildings; and struc- 
tures of this tj-pe have been kno^vn in a num- 
ber of instances to stand up better under fire 
than have buildings of similar character with 
steel framework. 

NATURAL FIRE-RESISTAKCE 

Not all woods are susceptible to fire in the 
same degree. Indeed, at the lower tempera- 
tures, there is a considerable range between 
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the different woods in the resistance which they 
offer to ignition. Still further, the ease with 
which wood bums depends upon its moisture 
content, a piece of dry wood catching fire, of 
course, much more quickly than a moist piece. 
The United States Forest Service has recently 
concluded an interesting series of tests upon 
the natural fire-resistance of a number of spe- 
cies of timber. The results of these tests are 
shown graphically in charts on pages 148 and 
150. It will be noted from these tests, that in 
the case of the Western woods, Western larch 
resisted ignition longest; and that among the 
Eastern woods, tamarack or Eastern larch held 
the same position. In fact, tamarack seems to 
be the most fire-resistant of eight woods tested. 
Curve A shows for example, that it was neces- 
sary to expose a piece of air-dry tamarack to 
a temperature above 205" C. (or 401° F.) for 
40 minutes, in order to make it bum; while 
Curve F shows that a piece of oven-drj- longleaf 
pine ignited in 15 minutes at a temperature of 
175° C. (or 347° F.). On the other hand, air- 
dry tamarack and air-dry longleaf pine were 
both held at a temperature of 180° C. (or 356° 
F.) for 40 minutes, without ignition. When, 
however, the temperature became as great as 
350° C. (or 662° F.), there was little difference 
I in any of the species in resistance to ignition. 

ABTIFICXAL FIRE-BSSISTANCE 

The attacks which have been made upon wood 
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B a building material, and the desire to increase 
i fire-resistance, have greatly stimulated stud- 
ies to devise a cheap and effective means of 
fireproofing timber. It has been known, of 
course, for many years, that wood can be impreg- 
■liated with salts which will make it practically 
BIncombustible; and such fireproof ed wood has 
^een used to a considerable extent for interior 
work for a long time. This, however, is quite 
different from the general fireprooiing of shin- 
ules and of wood used in building exteriors 
Hrhere it is subject to all the action of the ele- 
^nents. It is not so much a question of the dis- 
covery of a fire-resisting material as it is the 
invention of processes by which large quanti- 
i of lumber can be quickly and cheaply fire- 
ofed. Both private and govermnental agen- 
bs are actively at work on the subject, and no 
Dubt important results will soon be forthcom- 

The Forest Sen'ice experiments with chem- 
1 fire retardants have included tests of sodium 
arbonate, soda bicarbonate, oxalic acid, borax, 
nd ammonium chloride. The first three did 
ot prove efBcieut in retarding combustion, and 
"they also weakened the wood. Borax has been 
found to have considerable value for fii-eproof- 
ing pxuT)oses, while wood thoroughly impreg- 
nated with ammonium salts could not be ignited 
under the Service conditions of test. The prog- 
Jress which has been made along this line as the 
«ult of only a short period of esperimenta- 
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tion, leads the Forest Service engineers to the 
conclusion that it is possible to devise a reason- 
ably inexpensive method of fireproofing wood, 
while firms already in the mai'ket claim that it 
is possible to do this on a commercial scale. It 
is not likely, therefore, that the opponents of 
wood construction will much longer be able to 
maintain that it is impossible to make wood 
resistant to fire where fireproof construction is 
necessary. 

COMMERCIAL FIREPROOFING 

The fireproofing of wood on a commercial 
scale is thus described by Mr. F. C. Schniitz, 
Vice-President of the Standard Wood Treating 
Company, New York, N. Y.: 

The fireproofing of wood, aa at present practiced com- 
mercially, is accomplished by saturating its fibers with a 
water solution of chemicals which, in the presence of fire, 
emit a gas that preventa combustion. To accomplish thia, 
the wood to be treated is loaded on suitable cars, and 
placed in a cylinder from which the air is exhausted. 
The above-mentioned solution is theii let into and com- 
pli^tely fills the cylinder. Hydraulic pressure is then 
applied, by means of a pump, of such a degree and for 
sufficient time to force the chemical solution into and 
through the wood, to the poiot of saturation. Upon 
reaching this latter point, the cylinder is drained of solu- 
tion, and the lumber removed. 

When it is necessary that the treated lumber shall be 
thoroughly dry before it can be used, it is kiln-dried to 
evaporate the water in the solution, leaving the chemicals 
in the pores of the wood in dry crystal form, 

It is not claimed for the product that it is fireproof 
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tbe sense of being, like firebrick, indestructible in the 
presence of fire, but that it will not support or communi- 
eate combustion. Any organic substance will be de- 
•troyed by fire if left in its presence for a sufficient length 
of time. 

An important fact in connection with the use of fire- 
proof wood, is that it is fireproofed with water-soluble 
chemicals ; and therefore, if, after treatment, it is exposed 
to water (such as rain), the chemicals again dissolve and 
ftre removed from the wood, with a consequent reduction 
'in its resistance to fire. Any wood, therefore, intended 
for outside use, should be protected from the weather 
" by a waterproof coating, such as paint or varnish. 

Fireproof wood has been used largely for interior work, 
and principally in the city of New York, where the 
Building Code provides for its use in all buildings over 
150 feet or twelve stories in height. It has, however, had 
a considerable use in residences and in various trades, for 
special purposes. 

The treatment is permanent so long as no water is 
permitted to soak into the wood ; and samples taken from 
linildiiigs after fifteen years' service show as good re- 
tails as freshly treated lumber. The treatment slightly 
bsrdens and in some cases darkens the wood. It does not, 
however, affect its strength or impair its beauty. 

The process is comparatively inexpensive, when results 
are considered ; and ultimately its use must be wide- 
spread, especially in isolated buildings where fire-fight- 
ing facilities are not of the best, and where fire would 
result in large damage to business. 

Many corporations and firms in the East are now be- 
ginning to realize this point, and there is a constantly 
Elemand for the product for such uses. 
E-RETARDANT PAINTS FOR 
SHINGLES 
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Director of the Institute of Industrial Research, ' 
Washington, D. C, discusses the latest results 
of his tests of fire-resistant paints as applied to I 
shingles. In the fii'st place, he calls attention 
to the low heat conductivity of a shiugle roof | 
in the following language: 

"The writer conducted a series of laboratory testa 
to determine the beat deBecting properties of various 
types of roofing materials. Miniature houses were roofed 
with bare shingles, painted shingles, tin, and stone. Ther- 
mometers were inserted in the end of each house. The 
houses were placed in an oven heated to 150° C. At the 
end of 15 minutes, thermometric readings were taken. 
The interior of the houses roofed with stone and tin 
showed a much higher temperature than those roofed 
with shingles. The house with the roof covered with 
painted shingles showed the lowest temperature. On 
account of the heat deflecting properties of shingles, 
they will probably always find a wide application in 
warm climates. Shingled dwellings are much cooler in 
the summer than iron-clad or stone-roofed dwellings." 

After mentioning the usual objections that 
are made to shingle roofs as sources of fire dan- 
ger, Mr. Gardner continues; 

"Although the writer has pointed out in the forego- 
ing discussion, the many disadvantages of the wooden 
shingle, the situation is not as serious as it might at first 
appear. Veiy few structural materials have ever been 
made which have proved satisfactory for roofing or other 
building purposes, without some surface treatment. If 
iron or steel sheets are exposed to the weather, they will 
rapidly corrode and rust away to a mere lace-tike skel- 
eton of their original form. The application of suit- 
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able paint eoatrngs at proper intervala, will, however, 
preserve Bach metal sheets for an indefinite period of 
time. Nearly all forms of cement or stone work will 
check, crack, absorb large quantities of moisture, 
and become unpleasing in appearance, unless properly 
treated with protective paints. The weather-boarding 
and wooden trim of all kinds of structures would sooa 
rot and decay if left in an nnpainted condition. It is 
evident that "paint is the preserver of all things struo- 
tnral," and that we must look to the use of paint fot 
the solution of the problems under consideratioo. 

Two Groups of nre-Retarding Paints 

"Fire-retarding paints may properly be divided into 
two groups, one of which is represented by oil-mineral 
psints, and the other by paints which do not contain 
oil. The term "mineral paint" refers to that type of 
paint which is so widely used throughout the rural dis- 
tricts to decorate and preserve dwellings, barns, and 
■imilar outbuildings. In the manufacture of these pre- 
pared mineral paints, various mineral pigments in a 
finely divided and carefully prepared form are ground 
in Unseed oil, and mixed with the proper driers and thin- 
ners. The content of mineral pigment in such paints 
Varies from 50 per cent to 70 per cent of the totaL 
"When such paints are applied to shingles, a very dura- 
ble, waterproof film results. This film of dried paint 
topon the surface of a shingle has the effect of laying 
or smoothing down the rough, fuzzy surface of the wood, 
thus eliminating at once an important source of fire 
danger. The paint film, moreover, is quite as resistant 
to moisture as a sheet of India rubber. The shingled 
dwelling upon which such paint has been used is practi- 
cally rain-proof. It is, moreover, made very attractive 
ia appearance. 

"Another important function is performed by the 
paint, in preventing the warping of shingles at the edge, 



166 LUMBER AND ITS USES 

thus doing away with the fonnatioa of pockets in wliii 
hot cinders might lodge and bum. 

"The fourth and most valnable characteristic of min- 
eral paint IB ita resistance to fire. While the oil content 
is more or less combustible, there is present in the dried 
paint film a minor proportion of oil, the major propor- 
tion consisting of mineral pigments which are unaf- 
fected by fire. A hot cinder or spark, falling upon a 
roof properly treated with a high-grade mineral paint, 
would, in most instances, roll from the roof to the ground. 
There would be no pockets in which to lodge and bum. 
In the event of hot cinders falling with great force 
upon relatively flat roofs, the cinders would probably 
lodge upon the surface and burn away the superficial 
coating of dried oil, gradually dying out as they reached 
the fire-resisting mineral pigment. 

"Prepared mineral paints of good grade may be ob- 
tained at a moderate price at any modem paint shop. 
They are, therefore, within the reach of anyone who 
desires to use them for protecting shingled structures. If 
made by a reputable manufacturer, the purchaser may 
be sure that they are prepared from properly selected 
mineral pigments, carefully mixed with oil, and finely 
ground, through rapidly revolving stone and steel mills, 
to a smooth condition. For coating shingles by dipping, 
such paints could be furnished in a thinner condition 
than for brushing. It is the writer's belief, however, 
that better results will be obtained if a heavy coat of 
paint is brushed upon the shingles, as in this case a 
greater amount of paint will become embedded within 
the surface of the wood, and the dried coating will con- 
tain a greater percentage of fire-resisting mineral. 

Valoe of Impregnation Procns 

"It is obvious that the application of brush coats of 
any of the above named salts to wooden shingles would 
not result in the formation of weather-resisting surfaces. 
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It is the writer's belief, however, that a shingle manu- 
facturer can at moderate cost impregnate shingles with 
certain mineral salts which will make them more re- 
sistant to fire. AVoodea beams and railroad ties are 
often rendered more durable by treatment with preaer- 
ratives possessed of fungicidal properties, such, for 
inBtance, as creosote or zinc chloride. These chemical sub- 
stances are forced deeply into the wood by special proe- 
>e«Bea. It would, in the writer's opinion, be practicable 
(or the shingle manufacturer to adopt a similar process 
for mineralizing shingles. Mineral salts having a high 
lesistance to fire could be used for the impregnation 
ba«e. Shingles thus mineralized could be rendered still 
more resistant to fire by subsequently applying a coat 
of mineral paint. The writer has experimented with 
various salta for this purpose, and has treated shingles 
with their solutions, bolh by brushing and by dipping. 

"Shingles thus treated have shown much greater 
resistance to fire. The best results were obtained by 
mineralizing the shingles and subsequently coating 
them with mineral paint. The mineralizing process of 
making the wooden shingle thoroughly safe as a roofing 
material should be carried out in two steps. The shin- 
gle manufacturer should undertake the first process of 
treating the shingle with fire-resisting salts. If shingles 
thaa impregnated are furnished the builder, it is quite 
certain that he will carry out the second and most 
important part of the process, which consists in applying 
a decorative and waterproof coating of fire-resistant 
mineral paint It will, of course, be possible to use the 
old-style creosote shingle stain over the mineralized shin- 
gle, in place of a mineral paint. However, the mineral 
paint will give much more satisfaction, as it forms a 
durable, waterproof film which is more resistant to fire 

I than an ordinary stain." 
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making and testing fire-retardant paints, and 
concludes the discussion with these statements: 

"The ahingled roof is highly desirable on account of 
its durability^ light weighty low cost^ and non-condaet-> 
ing propertiea. 

"Shingled roofs are tubject to conflagration when they 
become dry. Hot cinders from chimneys or glowing 
sparks carried by the wind from nearby fires^ are com- 
mon causes of roof Area 

"The use of high-grade mineral paints upon shingled 
roofs eliminates such fire danger. Shingled structures 
of all types» when properly painted, are not only fire- 
resistanti but they are moisture-proof and highly orna- 
mental. 

"The painted shingle dwelling constitutes one of the 
most desirable types of modem suburban homes." 



LUMBER PRICES 

MAKY well-mformed people have the 
impression that lumber has become so 
scarce and high-priced that the ordinary 
man can no longer afford to build a wooden 
house. This impression, like the agitation 
against wood construction on account of fire 
risk, has been assiduously cultivated by the 
vendors of substitute materials. It is true that 
certain grades of some species of timber are 
high-priced, compared with the price at which 
the same grades could be obtained 20 to 30 years 
ago; but, on the other hand, there is still much 
good building material available for every pur- 
pose, at reasonable cost. While some kinds are 
scarcer than they once were, we are now using 
many valuable woods which were formerly 
■wholly neglected. The last ten years has seen 
tremendous advances in the appreciation of red 
gum, beech, birch, maple, and the West Coast 
woods. While the highest grades of nearly all 
kinds of timber command high prices, because 
only a small amoimt of high-grade lumber is 
produced, we must remember that the ordinary 
structural materials consist of the medium 
grades, of which there is a much greater supply 
than of the higher grades. These medium 
'i grades have not had the same advance in price 
B^as the upper grades, owing both to their abun- 
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^B TABLE IS H 
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dance and to the competition of other maten 
The same causes will prevent their advanc 
excessive prices for many years to come; he 
these gi'ades will continue for a long time t 
the cliief reliance of builders in many part 
1 the country. 

That the price of lumber has not advaii 
more than that of many other commodities, 
in fact, is scarcely as high now as it was sev 
years ago, is shown by Table 15, which giv 
tabulation, compiled by the Census Bureau 
the Forest Service, of the average values 
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thousand feet at the saTvmill, of the principal 

kinds of lumber. 
The statement that lumber has reached such 
1 exorbitant price that it can no longer be used, 
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Pig. 11. Chart Showing Price FIuctuatlooB of Lumber 

and Building Materials as Compared with 

Farm Producta, Food, etc. 

i best met by the records of the United States 
Bureau of Labor, the authority on the whole- 
sale prices of all commodities. On page 149 of 
Bulletin 114 of the Bureau is given a table of 
the relative prices of nine groups of commodi- 

■ ties from 1860 to 1912, the average price from 

■ 1890 to 1899 being taken as 100. The chart 
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(Fig. 11) shows in graphic form the record 
the Bureau for three of the most importan 
groups of commodities — farm products, food, 
and lumber aud building materials. On the 
chart, farm products are indicated by a dotted 
line, food by a line of dashes, and lumber and 
building materials by a solid line. A single 
glance at the chart completely answers the 
statement as to the undue advance in lumber 
prices. On an average, these prices have run 
between the prices of farm products and of food 
for the last 50 years, and with neither as high 
points nor as low points as the two other groups. 
Still further, it will be noted that the prices of 
lumber and building materials are relatively 
lower now than they were 40 years ago; yet at- 
that time no one thought that Ixunber was too 
expensive to build with. 

COMPARATIVE BUILDING COSTS 
Another way of approaching the same prob- 
lem is through a comparison of the cost of wood 
construction with that of other materials; and 
here, again, lumber has nothing to fear, 
article on this subject by Mr. H. W. Butterfield 
was recently published in *'House and Garden. 
Plans were drawn for an average substantial 
house for a large family, to include all modern 
conveniences and to be built of first-class mate- 
rials and of thorough construction. The plans 
and specifications were sent to architects in 
typical sections of the country, with a requei 
that they submit cost figures for the house t 
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rbuilt of various materials in their localities. J 


1 These estimates were carefully 
' tabulated as follows: 


averaged and 


CoBt of * Tn)l«U HouM 


' 


New Tork City (Buliurbaii) 


14,300.00 


Par cubic foot, frame 17 cents 

Per cubic foot, brick 21) centa 

Per cubic toot, eCO&e 22) cents 

Per cubic tool, stucco OD metal lath 18 cents 

Vicinity ot Phlladelplilft, 10 per cent to 16 per cent leea than 
near New York. 










Per cubic foot, brick 

Per cubic foot, stone 

Per cubic toot, stucco on metal Utti. . 
In tbe southern New England States, 
sU£btl7 Id excess of the above. 


17 cents 

20 cents 

15 cents 

the coat would be 


Middle South (Kentucky. Maryland, etc.) . 


(3.000.00 


Per cubic foot, frame 

Per cubic foot, brick 

Per cubic foot, atone 

Per cuhle toot, stucco on metal lath. . . 


. ..10 to 12 cenu 
...12 to 1* cents 
. ..IG to 20 cents 
.. .11 to 14 cenU 


Chicago (Vicinity of) 


13,800.00 












20 cents 


Per cubic foot, stucco on metal lath. . . 


. . .18 to 17 cents 


Vlddle Western States (such as Ohio, Michigan, Iowa, 

and Wisconsin) J2,EB0.00 to J4.000.00 






Per cubic toot, brick 

Per cubic toot, stone 

Per cubic toot, atucco on metal lath. . . 


..12) to 20 cents 
16 to 25 cents up 
12 to 18 cents up 



164 LUMBER AND ITS USES 

Pacific Coast (Northwest) 12,000.00 to 13,200.00 

Per cubic foot, frame 8i to 13 cents 

Per cubic foot, brick 9i to 14 cents 

Per cubic foot, stone 14 to 16 cents 

Per cubic foot, stucco on metal lath 9 to 14 cents 

Colorado (average) 13,100.00 to |S,200.00 

Per cubic foot, frame 12 cents 

Per cubic foot, brick 14 cents 

Per cubic foot, stone 16 cents 

Per cubic foot, stucco on metal lath IS cents 

Southwest (Arlsona and New Mexico). . .|2,900.00 to 13,000.00 

Per cubic foot, frame 12 cents 

Per cubic foot, brick 13) to 14 cents 

Per cubic foot, stone 16 cents 

Per cubic foot, stucco on metal lath 13) to 14 cents 

Radford discusses the same problem on the 
basis of construction cost, per square yard of 
finished wall surface, of frame, of plain brick 
veneer, and solid brick construction, on the 
theory that the roof, foundations, floors, win- 
dows, interior finish, etc., are practically the 
same in each type, save that in brick construc- 
tion the cost of stonework for sills, lintels, etc., 
must be added. His estimates for the cost of 
plain wall construction of the three types are 
as follows: 

Frame Constraction 

(Per square yard of finished wall surface) 

Dimension lumber, 8 ft. B. M., at 4c per ft. (in wall) |0.32 

Sheathing, 10 ft. B. M., at 4c per ft. (in wall) 40 

Siding, 12 ft. B. M., at 4ic per ft (in wall) 54 

Building paper, put on, per yard 03 

Painting, two coats, per yd 18 

Plastering, three coats, per yd 26 

Total, per sq. yd 11.73 
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Brick Veneer ConsbTictioD 

(Baaed on coat of face brick at |21.0D per 1,000) 

DlmensIoD lumber. S ft. B. M., at 4c per ft. (In wall) (0.32 

Sheathing, ID ft. B. M.. at 4c per It. (la wall) 40 

Building paper, put on. per yd 03 

63 (ace brick, at 3Jc each (In wall) 2.21 

Plastering, three coate, per ji .2S 

Total, per Bq. yd (3.22 

Solid Brick ConstructJoii 

(12 In. wall) 

63 face brick, at 3)C each (In wall) (2.21 

126 common brick, at (14 per 1,000 (In wall) l.TS 

Furring walls, per yard 06 

Plaaterlng, three coata, per yd 26 

Total, per sq. yd (4.29 

In conclusion, Radford states that, adding to 
each type of construction the cost of floors, 
doors, roofs, interior finish, etc., and dividing 
hy the total number of square yards of wall sur- 
face, it is found that the cost of brick veneer 
construction is often 20 to 25 per cent greater 
than of frame construction, and that solid brick 
construction is about 40 per cent more expen- 
sive than frame construction. 

It is often claimed that stucco on metal lath 
is now cheaper than lumber, for the exterior of 
houses. There may be cases in which the first 
costs compare favorably. It must be remem- 
bered, however, that stucco is not waterproof, 
that metal lath will rust sooner or later, and 
that this type of construction has not had a 
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long enough period of service behind it so that 
we can be at all sure of its permanence. The 
builder of wood can point to numberless 
instances of wooden siding on houses which has 
given good service for 50 years or more, and to 
many cases of durability of more than 100 years. 
So he does not begrudge the occasional coat of 
paint that the substitute advocate claims is not 
necessary for his own particular product. 



THE USES OF LUMBER 

FOR several years the United States Forest 
Service, in many cases with the assist- 
ance of State authorities, has been mak- 
ing studies of the more important wood-using 
industries, so that there are now available 
printed reports covering nearly every State in 
which there are large industries of this kind. 
These reports deal chiefly with the consumption 
of sawed lumber; but a few industries are 
included, in which raw material goes to the fac- 
tory in log or bolt form. For such industries, 
the wood consumed has been reduced to board 
feet, to afford a proper basis for comparison 
with the requirements of other industries. 
Although both the total lumber consumption 
and the uses of the various species are imques- 
tionably greater than is indicated by the avail- 
able statistics, the figures presented are valua- 
ble for purposes of estimate and comparison. 

Grouped in order of magnitude and stated in 
round numbers, it appears that the present 
annual wood consumption (chiefly in the form 
of Imnber) for various special purposes, in the 
TTnited States, is not less than the amount shown 
K in Table 16. 

H 1. General Building and Construction. Proh- 
^M ably more than 40 per cent of the total lumber 
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TABLE 16 

AnmiAl Wood Oonnimptioii for VmrtauM Special Piupom 

MlUion 
Purpose Board Feet 

1. General Building and Construetion 19,000 

2. Planing MUl Products 16,000 

8. Boxes and Crates 4,600 

4. Furniture and Fixtures 1,400 

6. Car Construction 1,260 

6. Vehicles 740 

7. Woodenware, Novelties, etc 400 

8. Agricultural Implements 820 

0. Handles 280 

10. Musical Instruments 260 

11. Tanks and Silos 216 

12. Ship and Boat Building 200 

18. Caskets and Coffins 160 

14. Refrigerators and Kitchen Cabinets 140 

15. Excelsior 100 

16. Matches and Toothpicks 86 

17. Laundry Appliances 80 

18. Shade and Map Rollers 70 

19. Paving Materials and Conduits 76 

20. Trunks and Valises 76 

21. Machine Construction 69 

22. Boot and Shoe Findings 66 

23. Picture Frames and Moldings 66 

24. Shuttles, Spools, and Bobbins 66 

25. Tobacco Boxes 68 

26. Sewing Machines 60 

27. Pumps and Wood Pipe 66 

28. Automobiles 87 

29. Pulleys and Conveyors 86 

80. Professional and Scientific Instruments 86 

81. Toys 29 

82. Sporting and Athletic Goods 26 

83. Patterns and Flasks 84 

84. Bungs and Faucets 21 

35. Plumbers' Woodwork 20 

86. Electrical Machinery and Apparatus 18 

87. Brushes 18 

88. Dowels 12 

89. Elevators 10 
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, Saddles and Harness B 

. FlayEround Equipment i 

. Insulator Plna and Brackets 9 

. Butcber Blocks and Skewers S 

Clocks « 

. Signs and Supplies 7 

. Printing Materials 5 

, Welgblng Apparatus B 

. Wtilps, Canes, and Umbrella Sticks B 

. Brooms and Carp et-S weepers 2 

, Firearms 2 

. Otber and Minor Uses 37 

ToUl 45,300 



production of the United States goes directly 
ifrom the sawmill into general building and con- 
fitruction, without passage through an interme- 
diate wood-working factory. This includes all 
ordinary lumber used for structural work, 
sheathing, roofing, fencing, etc. Almost every 
kind of wood is used to some extent for these 
purposes; but the chief building material is the 
softwoods, because they are more easily worked, 
lighter, and usually cheaper than the hardwoods 
in the grades suitable for building pxu'poses. 

2. Planing Mill Products. Planing mill prod- 
ucts (flooring and finishing lumber, sash, doors, 
blinds, etc.) are closely connected with the use 
of general building material, and consist of 
almost every kind of native and foreign timber. 
The softwoods — especially yellow pine, Douglas 
fir, and white pine — are the principal woods 
used for sashes and doors, while almost every 
kind of hardwood is used for flooring and inte- 
rior finish. 
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Among the more costly native and imported 
woods which are improved by mill woric, are 
mahogany, black walnut, cherry, Circassian wal- 
nut, padouk, prima vera, teak, ebony, sandal- 
■wood, Spanish cedar, rosewood, koa, and holly. 
Some of these are used chiefly for inlaid work, 
and others for panels. Altogether, the govern- 
ment reports indicate the use of more than 60 
kinds of wood in the planing mills and sash and 
door factories of the United States. The States 
in which these factories are most largely oper- 
ated are New York, Illinois, Wisconsin, Minne- 
sota, and Michigan, although they are foimd to 
some extent in every State of the Union. 

3. Boxes and Orates. The manufacture of 
boxes and crates consumes 10 per cent of the 
annual lumber output of the United States; and 
while no other industry can use a larger variety 
of woods, it is notewoilhy that white pine and 
yellow pine supply 50 per cent of the box mate- 
rial, 

Among the most desirable qualities in box- 
making woods are lightness, strength, nail-hold- 
ing power, and a surface upon which names and 
descriptions can be easily printed. For this 
reason the softwoods and the softer hardwoods 
have always been in demand for box making. 
The lower grades of lumber are mostly used, 
since they are cheap and their defects can be 
cut out in the process of manufacture. 

Virginia is the leading box-making State, 
with a consumption of more than 400 million 
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feet of lumber annually for tliis purpose. Illi- 
nois, New York, Massachusetts, and California 
are rather close competitors in the quantity of 
material used for box making. Next in order 
come Michigan, New Hampshire, and Ohio; and 
other States also are large producers of boxes. 
The percentage of the total quantity of lum- 
ber used in the manufacture of boxes and crates, 
supplied by the leading species, is indicated in 
Table 17. 

TABLE 17 
Boxes and Crmtes 
(Annnal lumber coDsumptlOD. 4,600 mlllloD board feet) 
Woods Used Per Cent 

White Pine S6 

Tellow Pine ZG 

Red Qum S 

Spruce 7 

Weatern Pine 8 

Cottonwood G 

Hemlock 4 

Tellow Poplar 4 

Maple 3 

Birch 2 

Basawood S 

Beech 9 

Tupelo ] 

Elm 1 

Oak 1 

Balaam Fir 1 

Cipreaa 1 

Other Woods 1 

Total 100 

4. Furniture and Fixtures. Next to box mak- 
ing, the manufacture of furniture and fixtures 
requires more lumber than any other industry, 
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although less than one-third as much as for 
boxes. The percentage of the total supplied by 
the more important woods is shown in Table 18. 

TABLE 18 
Fumltiire and Fiztores 

(Annual lumber consumption, 1,400 million board feet) 

WoodB Used Per Cent 

Oak 88 

Maple l: 

Red Qum 

Birch 

Yellow Poplar 

Chestnut 

Beech 

Elm 8 

Basswood 3 

Yellow Pine 2 

Mahogany 2 

others 13 

Total 100 

Because of its beautiful figure, hardness, 
wearing qualities, and susceptibility to finishes 
and polish, oak has always been a leading fur- 
niture wood. The strength and hardness of 
maple likewise place it high as a furniture 
wood; while the figure, color, and receptivity to 
stains give red gum and birch a large field of 
usefulness in furniture making. Many beauti- 
ful and rare imported woods from all quarters 
of the earth are also used to secure especially 
rich and decorative effects. 

A large number of woods are used in furni- 
ture making which do not appear in the finished 
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icie. These are for backing, lining, and 
erior reinforcement to give strength and to 
furnish the foundation for the more expensive 
woods, which are generally used as veneer in 
order to reduce cost or to get better effects than 
■are possible with solid stock. 

At present, North Carolina is the largest fur- 
niture and fixture producing State in the Union. 
Next in importance ranks DUnois, closely fol- 
lowed by New York, Michigan, Wisconsin, 
Iiidiana, and Pennsylvania. 
5. Car Construction. Some forty kinds of 
wood are used in the construction of freight, 
passenger, parlor, sleeping, and dining cars; but 
over half the total quantity is supphed by yel- 
' low pine, and nearly one-fourth by oak. Yellow 
pine, oak, and Douglas fir are used where great 
strength is required for sills, brake-beams, 
posts, bolsters, plates, etc. Yellow pine, Doug- 
las fir, Norway pine, and cypress are used for 
car siding, roofing, and similar purposes; yellow 
poplar, for panels; and ash, oak, red gum, 
mahogany, birch, cheiTy, walnut, and several 
imported woods, for inside finish. 

There is such a wide variety of steam and 
electric ears for both freight and passenger pur- 
poses that the car-building ships furnish one of 
the best markets for many kinds of lumber. 
Illinois is far in the lead in car construction; 
Pennsylvania and Virginia are nearly equal; 
■*«phUe much car-building is done in New York, 




TABUi: 1« 
Cu- ConstmcUoD 
(Annual lumber cODsumpUon, 1,260 million board'Z 

Woods Used Per Cent 















YeUow Poplar S 








Total 





6. Vehicles. The making of vehicles 
vehicle parts is an important industry in many 
of the Central and Eastern States. The more 
southerly States of the group, particularly 
Arkansas, Kentucky, and Tennessee, furnish the 
bulk of the raw material; while in Indiana, 
Ohio, Illinois, Wisconsin, Pennsylvania, New 
York, and Michigan, are located many large 
vehicle factories. 

Many woods find some use in vehicle con- 
struction; but hickory and oak compete closely 
for the lead, and, taken together, supply over 
60 per cent of the raw material. Hickory is 
used most largely for the spokes and rims of 
buggy wheels, for gear parts, and for felloes, 
hubs, axles, hounds, and bolsters. Wagon hubs 
are made of elm and birch; and — in addition to 
hickory and oak — hard maple, white ash, beech, 
and other hard, strong woods are used for gear 
parts. Yellow poplar has been much used ] ~ 
the bodies of carriages, delivery wagons, , 
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automobiles, since it can be obtained in large, 
clear sizes, works well, and takes paint and pol- 
ishes easily. Wagon-box boards are largely 
made from cottonwood, red gum, basswood, and 
yellow poplar. Bottoms are made of longleaf 
and shortleaf pine, and also of maple, gum, and 
oak. Ash is used for frames; while osage orange 
is used for felloes, especially in the Southwest, 
where, under severe climatic conditions, the 
ordinary woods shrink too much. 

The proportion of the total consumption of 
wood for vehicles, contributed by the more 
important species, is shown in Table 20. 

TABLE 20 

Vehicles 

(Annual wood coneumptlon. HO million board feet) 

Woods Used Per Cent 

mckoiT 32 

O&k 29 

Yellow Poplar 7 

Anb 6 

Kkple S 

!ottonwood * 

Dm * 

Tellow Pine 4 

1 Onm 4 

^irch a 

f Otber Woods 3 

Total 100 

7. Woodwiware, Novelties, etc. The manu- 

I "iaeture of woodenware, novelties, and similar 

articles requires more than 400 million feet of 

' "Wood annually, of which ash, basswood, and 
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T&uue ai 
WoodenwM«, No*«ltJes, etc 
(AuDaal wood conBumpUott, 400 million board I 

Woods Used Per Cent 



Aah 

Baaawood . . 
Wblte Pine . 

Birch 



CbestDut . . . . 
Yellow Pine . . 

Elm 

Beech 

Cottonwood . . 

Cypreaa 

Red Gum 

Oak 

Yellow Pine . . 

Cedar 

Tupelo 

OUier Woods . 

ToUl . 



white pine supply nearly equal parts, with t 
balance contributed by over fifty other species." 
Much of the material for woodenware goes to 
the factory in log form, without passing through 
the sawmill. Wooden pie and picnic plates, but- 
ter trays, and dishes are largely made from ro- 
tary cut maple, beech, and bii-ch veneers. Many 
more substantial kinds of woodenware are 
turned on lathes, among which are dishes, bowls, 
platters, and trays made from basswood, cotton-i 
wood, and maple. Butter paddles and trays are! 
made of ash and beech; and bread-boards, of] 
basswood, cottonwood, white cedar, silver ma-i 
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Cypress Shingles after Long Service on Washington's Home at 
Mount Vernon 

All remoTed in 1913. No. 1 — Laid In 1743. giving 170 years' 
service: No. 2 — Laid la 1785, 85 years; and No. 3 — Laid In 1860, 
53 years. 
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pie, and birch. Pails, buckets, and small tubs 
make up no small proportion of the woodenware 
output, and they often have white pine staves. 
Hoops for these articles are made from elm, ash, 
birch, and red oak. Peek, half-peck, bushel, 
and half-bushel measures are commonly made 
with bodies of oak, birch, maple, or white pine, 
and bottoms of white pine, basswood, or ash. 

Novelties include wooden candlesticks, pin 

trays, paper weights, etc., and are frequently 

^piade of the higher-grade and more expensive 

Hlative and imported woods. 

P Wisconsin produces the most woodenware of 

any State, with Michigan ranking second ; while 

Kew Hampshire, Iowa, Vermont, and New York 

supply many articles of this class. 

8. Agricultural Implements. Notwithstanding 
a gjreatly increased use of iron and steel in the 
manufacture of agricultural implements, such 
as plows, harrows, cultivators, drills, planters, 
■eshing machines, rakes, and other articles, 
Te than 300 million feet of lumber is annually 
;d in this industry. Yellow pine supplies over 
per cent of the lumber required for agricul- 
implements; oak, more than 20 per cent; 
and maple, 35 per cent, with relatively small 
quantities of cottonwood, red giam, ash, hickory, 
'Lite pine, basswood, elm, beech, birch, and 

'ly twenty other species. 
Longleaf pine is used in agricultural imple- 
lents where strength but not necessarily tough- 
less is required. Oak finds a large use for plow 
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beams and handles; beech, hickory, and oak, f< 
neck-yokes and single trees; while cotton wood, 
yellow poplar, red gum, white elm, beech, tu- 
pelo, cypress, and Douglas fir are used for seed- 
ing and drill boxes. Douglas fir and longleaf 
pine are also used for poles and tongues of 
cultural implements. 

Illinois is by far the most important State in 
the manufacture of agricultural implements, 
while next in order are Ohio, New York, and In- 
diana. 

TABLE 29 

A^cnltoral Implements 

(A&Dual lumber consumption, 320 million board feet) 

Woods Used Per Cent 

Yellow Pine 31 

Oak 22 

Maple IB 

Cottonwood 6 

Red Gum 4 

Aah S 

Hickory > 

While Pino S 

Basawood S 



4 



Beecb S 

Birch 1 

Ottier Wooda 7 

Total 100 

9. Handles. Handle manufacture is nearly as 
important as agricultural implement making in 
regard to the quantity of wood required; and 
hickory supplies more than two-fifths of all the 
handle material. Next to hickory, ash — espe- 
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dally white ash — furnishes some 23 per cent of 
he handle wood; and maple, 15 per cent; 

I'while beech, oak, and birch are important han- 

idle woods for certain purposes. 

TABLB 23 

Handles 
(Annual wood cODSumptlon, 2S0 mlUtoa board feet) 
Woodfl Used Per Cent 

Hickory 43 

ABb 23 

Maple 16 

Beecb 6 

Oak 4 

Birch 4 

Red Gum 2 

Elm 1 

Other Woods 2 

Total 100 

Hoe, rake, spade, shovel, and fork handles 
are chiefly made of ash; sledge and ax handles, 
of hickory; broom handles, most largely of ma- 
ple, beech, and birch; cant -hook handles, of hick- 
ory and hard maple; pump handles, of oak, ash, 
and maple; and handles for wire stretchers, of 
I white and rock elm. 

^ Small handles for chisels, mallets, planes, 
wis, saws, etc., are often made from apple 
rood; while the handles for many small articles 
in -which good appearance is desired are made ■ 
from boxwood, walnut, mahogany, rosewood, 
" nd ebony. 

Like the vehicle woods, much of the handle 
aterial is produced in the South, and worked 
> in the North. Arkansas and Kentucky sup- 
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ply large amounts of hickory for handles ; while 
among the States in which handles are most 
largely manufactui'ed are Michigan, Ohio, Mis- 
souri, Dlinois, and Indiana. 

10. Musical Instruments. The manufacture 
of musical instruments consumes a large amount 
of both native and foreign woods. Of the native 
woods, nearly equal quantities of maple, yel- 
low poplar, and chestnut are used; while spruce, 
oak, elm, birch, basswood, white pine, and red 
gum are largely drawn upon. 

The making of cases for pianos and organs re- 
quires a great deal of lumber, maple being used 
to give strength, yellow poplar and chest- 
nut as the backing for veneer, spruce for sound- 
ing boards, the finer hardwoods and imported 
■woods for the keys, red gum and maple for ac- 
tion parts, birch for key rails and hammers, and 
beech and elm for backs. Many woods are used 
to give a varied and beautiful effect in the 
smaller musical instruments. Spanish cedar is 
used for the necks of banjos, guitars, and man- 
dolins; boxwood, for inlay work; mahogany, 
bird's-eye maple, rosewood, yellow poplar, birch, 
walnut, and oak, for drums ; bird 's-eye and curly 
maple, and rosewood, for harp boxes, etc. 

Illinois uses more wood than any other State 
for the manufacture of musical instruments, and 
New York ranks second; while Massachusetts, 
New Jersey, and Michigan are large consumers 
of material for this purpose. 
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TABL£ 2* 

Jfiuical InstmiuenU 

fAnnDoI lumber couBumption, 260 mtlllon board feet) 

Woods Used Per Cent 

Maple 17 

Yellow Poplar 16 

Chestnnt 16 

Spruce 11 

Oal( 8 

Blm « 

Birch 6 

Basswood 4 

White Pine 3 

Red Onm 3 

Mahogany 3 

Black Walnut S 

Beech 3 

Ash 1 

Other Woods 4 

ToUl 100 

H. Tanks and Silos. Wooden tanks and silos 
Require straight-grained, easily-worked, dura- 
t>le material which can be obtained in good sizes 
and which will not impart any objectionable 
taste to the contents. The woods most largely 
lised for these purposes are Douglas fir, yellow 
pine, cypress, white pine, spruce, redwood, and 
larch or tamarack. Douglas fir and yellow pine 
are used to a very large extent for silos, because 
of their abundance; while, to a lesser extent, 
silos are made from cypress, tamarack, redwood, 
and hemlock. Tanks and vats for holding oU, 
water, and distillery and brewery products are 
largely made from cypress and redwood. Oak 
18 also used for distillcfry tanks. 
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In the manufacture of tanks and silos, Indi- 
ana has the leading place, followed closely by | 
Illinois, Iowa, Michigan, and California. How- 
ever, silos are not necessarily factory products, 
since material for them is often produced at saw- 
mills and sold through hunber dealers in the 
localities where sHos are erected. For this rea- 
son, the figures given in Table 25 are less thaa.J 
the total lumber consumption for tanks and silos, 

TABLE as 

Tanks And fiiloa 
(Annuiil lumber coaBumpttaa, 22E mlllloo board feet) 
Wooda Uaed Per Cent 
Douglas Fir 40 



Yellow Pine 
CypresB .... 
Wblte Pine . 



Larcb 

Redwood . . . . 

Oak 

Cedar 

Other Woods . 

Total . 



12. Ship and Boat Building. The ship and 
boat industry in the United States annually con- 
sumes some 200 miUion feet of lumber, of which 
yellow pine supplies one-third, Douglas fir about 
one-fifth, and oak about one-sixth. Important 
woods in this industry are also white pine, ash, 
spruce, cedar, and cypress; while nearly forty 
other woods are used to a less extent, including 
such imported speoiee as mahogany, teak, prima 
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Vera, Spanish cedar, Circassian walnut, balsam, 
lignura vitae, padouk, and rosewood. 

TABLE 20 
Ship and Boat BnUdlng 

(Aimual lumber coaEumptioD, 2O0 million board feet) 
Woods Used Per Cent 

Tellow Pine 33 

Douglas Pir 22 

Oak 18 

White Pine 

Ash 



Cedar 

Cypress 

Hemlock 2 

Other Woods 6 



ToUl 



.100 



Yellow pine and Douglas fir axe the most 
important shipbuilding woods because of their 
strength and their availability in large struc- 
tural sizes. Both longleaf pine and Douglas fir 
€ire used for spars, decking, keels, keel-blocks, 
rails, guards, and the like. Cypress, white pine, 
oak, yellow pine, and Douglas fir are also used 
for inside finish, as well as for ceiling and deck- 
ing; while numerous hardwoods and imported 
woods are used for inside finish. Teak is used 
for armor backing; and balsa, or corkwood, for 
life preservers. 

On the Pacific Coast, Douglas fir. Port Or- 
ford cedar, redwood, and Sitka spruce find a 
large use in ship and boat building; while in 
M^ne and some of the Eastern States, the man- 
ufacture of high-grade pleasure oanoes has as- 
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sumed large proportions, these canoes being^ 
often made with white cedar ribs, planking of ' 
Western red cedar, gunwales of spruce or ma- 
hogany, thwarts of birch or maple, and seats of 
birch, maple, or ash. J 

New York is the largest ship and boat building I 
State, due to the Brooklyn Navy Yard. Penn- 
sylvania takes second rank because of its large 
shipbuilding plants; while California, Oregon, 
New Jersey, and Maine are also large producers J 
of ships and boats. I 

13. Gaskets and CofOns. About 150 million 
feet of lumber are used annually in the manu- 
facture of caskets and coffins, of which chestnut , 
supplies 30 per cent, white pine 32 per cent, andl 
cypress 13 per cent, the balance being made upJ 
by nearly thirty other woods. 

Chestnut and white pine are most largely use( 
in the manufacture of cloth-covered caskets 
and coifins. Chestnut is also much used as 1 
backing for a veneer of more expensive woo< 
of ornamental appearance. The exterior often ' 
consists of mahogany, yellow poplar, white oak, 
red oak, or birch. Cypress, cedar, and redwood 
are used because of their resistance to decaytjj 
■while white pine, shortleaf pine, and yellow pop-l 
lar are common woods for outer boxes and ahip^l 
ping cases. 

In the manufacture of caskets and coflBna,:! 
New York ranks first, followed by Pennsylva- j 
nia, T^messee, Ohio, and Illinois. 
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^^^ TABLE ST 

^M CukeU auad Cofflna 

^H (Annual lomber consumption, ISO millioa board leet) 

^M Woods Used Per Cent 

^1 Chestnut 30 

H White Pine 22 

^M Cypress 13 

H Tellow Fine 8 

^1 Tellow Poplar S 

■ Oak 6 

^M Red Gum 6 

H Cedar 4 

^M Baaswood 2 

H Hemlock 1 

^1 Other Woods 4 

H Total 100 

H 14. Refrigerators and Kitchen Cabinets. 

* Nearly 20 species of wood ai"e used in the manu- 
facture of refrigerators and kitchen cabinets; 
but oak supplies 23 per cent of the total, ash 14 
per cent, and red gum 10 per cent. Other woods 
used to a considerable degree for this purpose 
are elm, white and yellow pine, hemlock, ma- 
ple, yellow poplar, spruce, basswood, cotton- 
wood, and birch. 

Woods for refrigerators and kitchen cabinets 
must meet a wide variety of requirements. The 
outside finish must look well, and here the usual 
cabinet woods are employed. Strong, stifp ma- 
terial for frames is supplied by hemlock and 
shortleaf pine; elm and beech stand up well 
under dampness, and scour well when washed. 
It is also essential that, in certain places, woods 

i:—2 
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for these purposes, elm, maple, basswood, eot* 
tonwood, and cypress are satisfactory. Ice- 
boxes are often made of spruce, refrigerator 
backs of white pine, and ice cream freezers of 
redwood. 

In the manufacture of refrigerators and 
kitchen cabinets, Michigan ranks first, and In- 
diana second, followed by New York, Wiscon- 
sin, and Indiana. 

TABLE 2S 
Refrigentors ana Kitchen Cabineu 

(Annual lumber consumrtlon, 140 mlllloQ bo&rd fMt) 
Woods Uaed Per Cent 

Oak » 

Ash 14 

Red Qum 10 

Elm 9 

White Pine « 

Yellow Pine » 

Hemlock S 

Maple b 

Yellow Poplar * 

Spruce 4 

Baaswood 4 

Cottonwood S 

Birch 8 

CypreBB 1 

Chestnut 1 

other Woods 2 

Total 100 

15. Excelsior. Excelsior finds a large use foi^ 
packing, mattresses, and upholstering. It 
made in a number of grades based on quality 
and fineness ; and the best requires a wood which, 
in addition to working easily, gives a touglu 
flexible product. The finest grade — called 
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"wood wool" — has a strand less than 1/100 of 
an inch in thickness. 

The true poplars, including the various aspens 
and cottonwoods, supply more than half of the 
excelsior manufactured in the Uuited States. 
Basswood and yellow poplar give a product of 
similar character, while coarser grades are made 
from yellow pine and several other woods. 
Among the States in which excelsior is most 
largely produced, are New York, Virginia, Wis- 
consin, and New Hampshire. 

TABLE 29 

Excelsior 

(Annual wood consumption, 100 million board feet) 
Woods Used Per Cent 

Cottonwood 64 

Yellow Pine IB 

Basswood 14 

WlHow 4 

Red Onm 3 

Maple 8 

White Pine 2 

Yellow Poplar S 

Buckeye 1 

Otber Woods 2 

ToUI 100 

'l6. Hatches and Toothpicks. Although put 
into one table in the statistical reports, matches 
and toothpicks are by no means made from the 
same woods. White pine has long been a stand- 
ard match material, and basswood is used to 
some extent for this purpose in the Eastern fac- 
tories. On the Padfic Ooeat, su^&t pine and 
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Port Orford cedar are used for match sticks, 
while in Virginia yellow poplar and soft maplt 
are also used. Spruce is employed for the mak- 
ing of match cases. 

Toothpicks are made almost exclusively from 
birch and maple and are chiefly produced in 
Michigan and New England. 

TABLE 80 
MMch«« BBd TooUiplckB 
(Annual wood consumptton, 86 mllUon board teat) 
Woods Used Per Cent 



White Pine . . 
Basswood . . . 

Birch 

M&ple 

Spruce 

Otb«r Woods . 

Total . 



17. Laundry Appliances. Laimdry appliances 
include washing machines, washboards, ironing 
boards, clothes wringers, mangles, tubs, clothes- 
pins, and similar articles. Cypress and maple 
compete closely for the lead in the manufacture 
of laundry appliances, while nearly equal quan- 
tities of beech and cottonwood are required. 
More than twenty other woods contribute to the 
total of some 80 million feet of lumber annually 
consumed in this industry. 

Cottonwood, basswood, and Sitka spruce are 
much used for washboards. Frames of ironing 
boards are often made of maple; and the tops, 
of cypress, cottonwood, spruce, basswood, smd 
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white pine. Wooden mangles are usually made 
of elm, beech, or maple; and wooden tubs fre- 
quently have cypress staves. Laundry machine 
construction uses cypress, maple, basswood, yel- 
low jwplar, and red and white oak. Clothes-pins 
are most largely made of basswood, beech, and 
maple, and also to some extent of birch, elm, 
and ash. 

In manufactui'e of laundry appliances, Mich- 
igan has a large lead, with Indiana, Iowa, New 
York, and Ohio ranking nest in importance. 

TABXiE 31 
L&nndry Appliances 

(AnDual lumber consumption. 80 million board feet) 
Woods Used Per Cent 

Cypress 19 

Maple 18 

Beeeh 13 

Cottonwood 10 

BaBBwood 6 

Cedar 6 

Birch 6 

Tapelo 6 

Red Gum 4 

White Pine 4 

Spruce 3 

Yellow Pine 2 

Elm 2 

Hemlock 2 

Other Woods 2 

ToUl 100 

18. Shade and Map Boilers. Nearly four- 
hs of all the shade and map rollers are made 
ffrom white pine; and one-seventh, from spruce 
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and other softwoods. Such hardwoods as are 
credited to this industry are used chiefly for 
curtain poles and trim. 

TABLB Sfl 

Shade uid Map Rollen 

(A-onual lumber conHumptlon, 79 mlUton board feet) 
Woods Used Per Cent 

White Pino 78 

Spruce 9 

DouglaB Fir 4 

Red Gum 3 

Yellow Pine 1 

Tupelo I 

Maple 1 

Other Woods S 

Total 100 

19. Paving Materials and Conduits. The man- 
ufacture of paving materials and conduits of 
wood which is given a chemical treatment to 
prevent decay, is one of the more recently de- 
veloped industries; but it has already reached 
a considerable size, requiring about 76 million 
feet of lumber annually. As is brought out in 
the discussion of wood block pavements, yellow 
pine is by far the most largely used wood for this 
purpose; but larch or tamarack, Douglas fir, 
Norway pine, and tupelo are also used, the lat- ^M 
ter more especially for conduits to carry under- ^M 
groimd telegraph or telephone lines. These ma- ^^ 
terials are prepared wherever creosoting plants 
may be located, of which there are now nearly 
100 in the United States, as shown by the map ^M 

Z i 




THE 0SES OF LUMBER ] 

TABl^ SS 

PKTlng MnterialB and Conduits 

(Aimual lumber conBumption, 76 million board teet) 

Woods Used Per Cent 

Yellow Pine 86 

L&rch 8 

Douglas Fir 6 

Tupelo I 

Other Woods 2 

Total 100 

20. Trunks and Valises, The manufacture of 
trunks and valises annually consumes about 75 
million feet of twenty-four different woods, of 
which basswood supplies 28 per cent, yellow 
pine 20 per cent, and white pine 10 per cent. 

Trunks and valises are usually made from 

softwoods which offer a desirable combination 

of light weight and strength, or from veneer of 

hardwoods, in which strength can be secured 

"Without much weight. Tnink slats are gener- 

■ftlly of maple, beech, or elm; and here strength 

Hb an important property. Trunk trays are 

^^argely made from basswood and yellow pine; 

while the box of the trunk is either of thin lum- 

her with some kind of outside covering, or, in 

the better grades, of built-up veneer, which 

gives much strength and resistance to hard 

knocks. 

Trunks and valises are largely made in Vir- 

^ginia, Michigan, Wisconsin, Pennsylvania, and 




I LUMBER AND ITS USES 

TABLE M 
TTnnlEB And Valiaea 
(Aonnal lumber consumpUon. 75 million board teal) 
Woods Used Per Cent 

Baaswood 28 

Yellow Pine SO 

While Pine 10 

Hemlock .... 

Elm 

Maple 

Yellow Poplar 
Cottonwood . 
Red Quto .... 

Spruce 

Cypress 



Otber Woods . 



21. Machine Construction. Under this head- 
ing are grouped such luacliines as steam shov- 
els, cranes, hoists, well drills, dredges, crushers, 
presses, etc., in which much of the wood used 
must possess strength, toughness, and durabi 
ity. Yellow pine supplies one-third of the wi 
required for machine construction; cypress, 
per cent; and oak, 12 per cent; while near] 
thirty other woods are used in smaller amouni 

The manufacture of machinery of this charac- 
ter is scattered over a number of States, and 
not so centralized as are many other industries. 
Among the States in which machine construc- 
tion attains considerable magnitude, however, 
are Ohio, Pennsylvania, New York, and HUnois. 

22. Boot and Shoe Findings. By boot and 
shoe findings are chiefly meant lasts, last blocks, 
shoe forms, shoe trees, shoe pegs, and wooden 
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Machine Coustmctlou 
(Annual lumber consumption, 69 million board teet) 



Wooda D8ed 


Per Cent 
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tela. The material for these articles goes to 
iB factory in log or bolt form ; and the amount 

ually required is equivalent to about 66 mil- 

n board feet of lumber. That the manufac- 

■e of these small articles is after all no mean 

idustry, is proved by the fact that the amount 

f wood used for boot and shoe lindings in the 

te of Maine is greater than that used by the 
aipyards and boat and canoe builders of that 
^te. 

Shoe lasts are made very largely from maple; 
•hile basswood is used for forms or fillers. 
. small amoimt of birch is also used for lasts, 
od shoe pegs and shanks are made of it. Wooden 
eelfi are made of maple. 
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The manutacture of lasts is one of the mosti 
painstaking operations in the wood-using in-' 
dustries. The last blocks are air dried for a long 
time, and then very slowly dried by artificial 
heat for as much as two years before they are _ 
turned to the finished pattern. Maple is pre- H 
f erred for lasts, because it is hard, smooth, and fl 
tough, takes a high polish, does not warp ot A 
shrink, and stands up well under the severe wearB 
to which lasts are subjected. H 

Among the more important States in the man-B 
ufacture of boot and shoe findings, are New ■ 
York, Michigan, Massachusetts, and Maine. 

TABIiB Se 

Boat and Shoe Findings ^k 

(Annual wood coasumpUon. 66 million board feet) ^H 

Woods Used Per Cent ^| 

Maple 83 H 

Birch 11 ■ 

B&sswood B ^H 

Beech 1 ^M 

Other Woods 1 ^M 

Total 100 ^P 

23. Picture Frames and Moldings. Although 
small articles in themselves, the manufacture of 
picture frames and moldings in the United 
States annually consumes about 65 million feet 

of lumber of more than thirty species. Of this 

total, basswood, oak, and red giun supply two 
thirds; and of the remainder, white and yellowl 
pine, birch, yellow poplar, chestnut, and beechl 
are the more important woods. 
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Oak is largely used for picture frames because 
of its ornamental value; white pine, basswood, 
and yellow poplar, because they are light, easily 
worked, and take finishes and enamel well; while 
such woods as birch, red gum, mahogany, wal- 
nut, rosewood, etc., are used for hand mirrors, 
where both facing and backing must present 
an ornamental appearance. 

Illinois uses by far the largest quantity of 
wood of any State in the manufacture of pic- 
ture frames and moldings; while other impor- 
tant States in the production of these articles 
are New York, Michigan, Indiana, and Ohio. 



Picture Pnunes Mid Moldings 

(Annua] lumber coDBUmptlon, 66 million bou-d feet) 
Woods Used Per Cent 

Baaswood 31 

0>k '= 

Sed Oum 12 

Wmto PW" I 

Toilow "»' • 

Birch ■ ° 

UUoir PoI>l«"- 3 

Ct,e.l>>iit • 

Beech 

Other woods ■ ' 



Total 



.100 



24 Shuttles, Spools, and Bobbins. The man- 
Macture of shuttles, spools, and bobbins requires 
practically as much wood as do picture frames 
tod moldings- It constitutes an important in- 
lastry in mi°y states, and esp«iaUy in Maine. 
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TABUD 88 

OhattiM, Spoolflv tmd BoIMbs 

(Annual wood oontnmptlon, €5 million board feat) 

Woods Used Per Cent 

Birch 6] 

Maple t: 

I>OfWOOd 1] 

Beech 

Persimmon 

Baaswood 

Hickory 

Yellow Poplar 

Other Woods 

Total 100 

Spools are made chiefly from paper birch; and, 
in addition to the quantity used at home, several 
million feet of spool stock are annually exported 
from Maine to Scotland. Only birch is used in 
the manufacture of small, one-piece spools. 
Three-piece spools are also made of yellow pop- 
lar and red gum. Bobbins are made from maple, 
birch, and beech; while shuttles — which, for fac- 
tory purposes, must be exceedingly resistant to 
wear, are made almost entirely from dogwood 
and persimmon. These woods are very dense, 
hard, and strong, and become extremely smooth 
with wear. 

Maine uses nearly one-third of all the material 
consumed in the United States for shuttles, 
spools, and bobbins ; New Hampshire, about one- 
eighth; while Massachusetts, Vermont, and New 
York produce the articles in lesser quantities. 
Tennessee is perhaps the most important State 
in supplying the dogwood and persimmon used 
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in the Northern factories for the manufacture 
of shuttles. 

25. Tobacco Boxes. The standard material 
for cigar boxes is Spanish cedar. The highest- 
grade boxes are made entirely of this wood, 
"while the cheaper boxes often have a veneer of 
Spanish cedar laid over a backing of tupelo, yel- 
low poplar, red gum, or some cheaper wood. 
These latter woods are sometimes stained to 
imitate Spanish cedar without the application 

tof the more costly veneer. In addition to the 
woods shown in Table 39, smaller quantities of 
oak, cedar, sycamore, white pine, mahogany, 
magnoHa, redwood, African cedar, maple, Cot- 
tonwood, Circassian walnut, and rosewood are 
also used. 

Containers for plug, smoking, and chewing 
tobacco are largely made from sycamore and 
red gum, usu^y in the form of three-ply 
veneer. 
H TABi^ so 

H Tobacco Boxes 

H (Annaal lumber coDBUmption, 63 million board feet) 

H Woods Used Per Cent 

^ft Spanish Cedar 47 

H Tupelo 16 

^1 Yellow PopUr 13 

H Red Oum 11 

^M BasBwood 7 

H Eim 8 

^B Cypress S 

■ other Woods 8 

H Total 100 

H Among the more prominent States in the 
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manufacture of cigar and tobacco boxes, are 
Missouri, Wisconsin, Oliio, Pennsylvania, and 
Alabama. 

26. Sewing Blachines. Tbe manufacture of 
sewing machines annually requires about 60 
million feet of lumber, of which oak and red 
gum each supply nearly one-third, and yellow 
poplar and black wahmt each a little more than 
one-eighth, the balance being made up of tupelo, 
chestnut, cottonwood, maple, basswood, birch, 
sycamore, mahogany, yellow pine, and redwood. 

Tops of sewing machines are usually made 
of hardwood veneer such as oak or walnut, or 
of other woods stained to imitate mahogany. 
In addition to its use for veneered tops, red gima 
is used in sewing machine parts and for veneer 
backing, as is also tupelo. The sewing machine 
industry is rather local, and centered most 
largely in Indiana and Illinois. 

TABIiB 40 
Sewing Machine* 

(AunuaJ lumber coneumption, 60 mllUon board feet) 
Woods tJaed Per Cent 

Oak 32 

Red Gum 32 

Yellow Poplar IS 

Black Walnut IS 

Tnpelo 7 

Cbeatnnt 1 

Other Wooda 2 

Total 100 

27. Pumps and Wood Pipe. While many 
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lore pumps and parts of pumps are made of 
other materials than was once the case, the 
pimap-making industry consmnea a considerable 
quantity of wood in the form of piping, tubing, 
rods, handles, platforms, buckets, cylinders, etc. 

TABLE 41 

Pumps and Wood Pipe 

(Annual lumber consumption, 66 million board feet) 

Wooda Used Per Cent 

Douglae Fir 38 

White Pine 22 

Redwood 18 

Bed Gum S 

CypresB 4 

Yellow Poplar S 

Haple 3 

ABh 2 

Hickory 2 

Oak 1 

Tupelo 1 

Larch 1 

OUier Woods 1 



Total 



.100 



White pine is largely used for piping, 
tubing, siding, curbing, and covering. Well 
buckets are made of maple, ash, beech, and oak; 
pimip handles and rods, of oak, ash, and beech; 
water pipes, of yellow poplar, maple, and white 
pine; and platforms, of cypress. Shortleaf pine 
and cypress are used for boxes for chain and 
bucket pumps; tupelo, for pump stocks; and 
short and longleaf pine, for pump poles. In the 
West, Douglas fir and redwood are largely used 
for pumps, and more especially for wood pipe, 
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where some exceptionally large pipes of thia 
character carry city water supplies. 

28. Automobiles. Statistics of the consump-, 
tion of wood in automobile manufacture are by 
no means complete, since, in many eases, the re- 
ports do not distinguish between the manufac- 
ture of automobiles and that of other vehicles. 
Such figures as are available, however, indicate 
the percentage of various woods used as shown 
in Table 42. 

Automobile manufacturers generally demand 
high grades of lumber. Ash, oak, longleaf pine, 
and birch are employed for frames; hickory, for 
wheels; elm, for the interior of bodies; yeUow 
poplar, black and Circassian walnut, birch, and 
red gum, for the finish of tops and bodies. The 
wood finisher employs his highest art in giving 
a fine appearance to automobiles, and he must 
have good materials with which to work. 





TABLE 


49 










(Annnal lumber conBumptlon 


37 mlllioE board foet) 


Woods Daed 






Per Cent 










Yellow Poplar 














































Total . 






100 
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29. Pulleys and Conveyors. The manufacture 
of pulleys and conveyors requires about 36 mil- 
lion feet of wood annually, of which red gum 
supplies more than one-half, and oak one-fifth, 
the balance being made up of some twenty spe- 
cies, of which maple, birch, beech, tupelo, and 
basswood are the moat important. 

Pulleys and conveyors are manufactured in 
inany different places; but such statistics as are 
ivailable indicate that by far the largest pro- 
jortion of the output comes from Kentucky, 
with a decidedly smaller amount from Indiana 
nd Michigan. 

TABLE 43 

PuUeys and Conveyors 
(Annual lumber consumption, 36 million board feet) 























„ . 





















30. Professional and Scientific Instruments. 
The manufactm-e of professional and scientific 
instrmnents of a wide variety requires more than 
thirty domestic and foreign woods amounting to 
Kn annual total of about 35 million feet. Pencils 
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TABLB 44 
Prof eMtonal and Sckntmc iBstrammts 

(Annual wood conaumptlon, 86 million board feet) 

Wood! Used Per Cent 

Cedar 6' 

Maple 1' 

BasBWOod 

Beech 

Birch 

Yellow Poplar 

Hickory 

Cherry 2 

Boxwood 2 

White Pine 2 

Other Woods 8 

ToUl 100 

are included, however, in this classification ; and 
for them Southern red cedar is chiefly used, be- 
cause of its softness, straight, even grain, and 
good whittling qualities. Maple is largely used 
in the manufacture of rulers, yard sticks, cam- 
era boxes, and other articles. Basswood finds a 
large use in the making of yard sticks, drafting 
tables, alphabet blocks, and advertising novel- 
ties. Penholders are chiefiy made from red 
gum; level blocks, from cherry; thermometers, 
from oak; planes, from beech; surveyors* stakes, 
from oak, longleaf pine, chestnut, and hickory; 
drafting tables and equipment, from ash, bass- 
wood, beech, mahogany, birch, and white pine; 
and camera boxes and parts, from basswood, 
beech, butternut, cypress, hickory, mahogany, 
spruce, maple, oak, and yellow poplar. 
The State of New York is by far the largest 
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producer of professional and scientific instru- 
ments. New Jersey comes next; and Michigan, 
third. 

31. Toys. Basswood and maple supply more 
than two-fifths of the wood used in toy making, 
basswood being often used for the bottoms of 
children's wagons and carts, while the seats and 
rims are made from maple. Axles, spokes, and 
rims are made from oak; spokes and frames, 
from ash; and sled tops, from chestnut. Domi- 
noes and checkers are made from both maple 
and basswood, while toy blocks are made chiefly 
from basswood and some yellow poplar. Toy 
wagons and sleds are also made from birch; doll 
furniture, from white pine, birch, maple, and 
beech; doll houses, from birch and basswood; 
while many turned toys are made from birch. 

TABLB 4S 

Toys 

(Annual lumber coDsumiition, 29 million board teet) 
Woods Used Per Cent 

BasBwood 80 

Maple 1* 

Beech 11 

Birch 11 

White Pine 8 

Kim 7 

Oak 6 

Chestnut 3 

Aah S 

Yellow Poplar 3 

Red Gum S 

Cotlonwood 1 

Other Woods 2 

Total 100 
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In the manufacture of toys, Pennsylvania is 
the leading State, followed very closely by Wis- 
consin, Maine, and New York. 

32. Sporting and Athletic Goods. More than 
30 different woods contribute to the total of 25 
million feet of timber annually required in the 
manufacture of sporting and athletic goods. Of 
this quantity, hickory and maple supply 40 per 
cent; elm and ash, each 13 per cent; and oak, 10 
per cent. 

These goods comprise a long list of articles, 
including baseball bats, bowling balls, dumb- 
bells, fishing rods, golf clubs, Indian clubs, skis, 
SDOWshoes, tenpins, tennis rackets and many 
others. Among other purposes, hickory, maple, 
beech, and ash are used for baseball bats; ehn, 
for gymnasium goods; and maple, for tenpina. 
A great deal of oak is used for billiard and pool 
tables, and rosewood for the exterior finish. Ma- 
ple is used for billiard cues, with black walnut, 
ebony, Circassian walnut, and rosewood for the 
decorative parts. Yellow pine is used in the 
manufacture of bowling alleys ; and also a great 
deal of maple. Lignum vitae is the preferred 
wood for bowling balls. Golf clubs are usually 
made with hickory handles and persimmon 
heads. Climbing poles may be made of yellow 
pine; and vaulting poles, of spruce. Altogether, 
the demands upon the woods used for sporting 
and athletic goods are many and varied, but the 
qualities of strength and toughness are the 
most largely required. 
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Jn the manufacture of these goods, Michigan 
tiolds first place, with New York, Tennessee, and 
Illinois following in close order. 

TABLE 46 

Sporting And AtUetlc Goods 

{Annual wood consumption, 25 million board feet) 

Woods Ufled Per Cent 

Hickory 20 

Maple 20 

Elm 13 

AbH 13 

Oak 10 

Birch 4 

Tellow Poplar 4 

Yellow Pine 4 

White Pine 3 

BasBwood 1 

Other Woods 8 

Total 100 

33. Patterns and Flasks. The reports group 
the woods used for patterns and flasks, although 
they really have no property in common, and 
Tery different grades of material are required 
for the two purposes. For pattern making, soft, 
even-grained, easily worked woods which swell 
and shrink very little are required; while, for 
the foimdry flasks which hold the sand and pat- 
terns, almost any wood will do. 

By far the larger proportion of patterns are 

made from white pine, although, for specially 

fine castings — in which it is important to have 

durable patterns that can he used many times 

■ without wear or swelling and shrinking — expen- 
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Because of its resistance to wear, white oak is 
also employed to some extent for patterns. 
Flasks are made from yellow pine, white pine, 
hemlock, redwood, and a number of other woods. 
In the manufacture of patterns and flasks, 
Pennsylvania seems to have a decided lead; 
while New Jersey and Ohio use more wood for 
these purposes than any other State excepfe, 
Pennsylvania. 

TAULK 47 

P>tt«nu Knd Flasks 
(Annual lumber coDsumptlon, S4 mlUloD board feet) 
Woods Used Per Cent 

White Pine 76 

Tellow Pine 8 

Redwood 4 

Hemlock X 

Spruce t 

Tellow Poplu- I 

Sugar Pine 1 

MahogEinf 1 

Cedar 1 

Otber Woods S 

Total 100 

34. Bungs and Faucets. The manufacture of 
Buch apparently insigiiiMcant articles as bimgs 
and faucets annually requires more than 20 mil- 
Kon board feet of wood, of which yellow poplar 
supplies 85 per cent. This wood is prefen-ed be- 
cause it is straight-grained, soft, and easily I 
worked, and because it contracts and expands 1 
evenly. The even expansion of the bung is what I 
causes it to fit tightly and prevent leakage. 
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By far the larger proportion of the bungs man- 
lifaetured are produced in the State of Ohio, 
and especially in Cincinnati, although the yel- 
low poplar from which they are made comes 
mainly from Kentucky, Tennessee, and West 
Virginia. 

TABLE 48 
Bongs and Faaceta 
{AsnusI wood consumption, 21 mlUlon bo&rd feet) 
Woods Used Per Cent 

Yellow poplar 86 

Maple * 



Red Qum 3 

Birch 1 

WUte Pine 1 

Oak 1 

Other woods 2 



Total 



.100 



36. Plxunbers' Woodwork. For plumbers' 
woodwork, about the same quantity of wood is 
required as for bungs and faucets. Under this 
heading is included the wood used in the manu- 
facture of bathtubs, toilet tanks, seats, bath- 
room cabinets, and other plumbers' equipment. 
Oak is the chief wood for these purposes, with 
birch second, and much smaller quantities of 
a dozen other woods consumed. For exterior 
work where a fine appearance is desired, oak is 
most largely used, together with birch, cherry, 
and mahogany. Maple and yellow poplar are 
employed for painted or enameled work; and 
yellow poplar, chestnut, red gum, and shortleaf 
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pine, for tank backing. Ash is often used for 
wash-tray frames. 

TABLE 49 
Plnmbers' Woodworii 

(Aunaal Inmber cotuainption, 20 mtlllon board feet] 
Woods Used Per Ceot 

Oak 70 

Birch 1« 

Tellow Poplar < 

White Pine * 

Mb S 

Red Qum t 

Maple 1i 

Yellow Pine 1 

Baaanood 1 

Other Woods I 

Total 100 

36. Electrical Machinery and Apparatus. Oak 

is the leading wood in the manufacture of eleo 
trical machinery and apparatus, while whit 
pine and spruce are also of much importanoi 
The thi'ee supply 55 per cent of the annual i 
quirement of about 18 million feet. Many othfl 
woods are used in smaller quantity. 

Much of the spruce is used in the manufactui 
of conduits, reels, and spools for wire; whiJ 
some birch, white pine, yellow poplar, red gum 
and basswood are also used for this purpose 
Railway signal devices require most of the whiti 
cedar and cypress used in this industry, sinfl 
these woods offer good resistance to the el6 
nients. Rough telephone boxes are made < 
hemlock, oak, yellow poplar, and maple; while 
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Ltelephone booths — iu which appearance is Im- 
lortant — are made from such woods as oak and 
Ibirch. Yellow poplar and oak are used for the 
lae blocks for electrical devices; while many 
ligh-grade woods are used in switchboards and 
Blephone cabinets. 
Illinois seems to be the most prominent State 
I the manufacture of electrical machinery and 
apparatus, but large quantities are also pro- 
duced in New York and Pennsylvania. 

TABLE 60 
Electrlctil Macblnerj' and Appsratos 
(AEDaal lumber consumption, IS million board feet) 
Wooda Used Per Cent 

Oak 27 

^Wtlte Pine 17 

ruce 11 

lUow Pine 7 

_ *le 7 

Birch 4 

Cedar 4 

Larch 4 

Yellow Poplar 3 

Elm 3 

Walnut 3 

Beech 2 

Mahogany 2 

Basawood 2 

Hemlock 1 

Bed Gum 1 

Cypress 1 

Other Woods 1 

Total 100 

37. Brushes. The manufacture of brushea 
C consumes about 13 million feet of w^ood annually 
|of more than thirty species, of which beech sup- 
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plies nearly half, and birch and maple each 15 
per cent. 

There are so many different kinds, grades, and 
sizes of bnishes and brooms that there is a wide 
range in the quality of material employed. The 
more expensive hand brushes have backs artis- 
tically turned from ebony, mahogany, rosewood, 
maple, cherry, walnut, and birch; while, for 
Bcnibbing and whitewash brushes, beech is veiy 
largely used. Maple, beech, and birch are em- 
ployed for paint brushes, as well as for duster 
handles. For many of the cheaper brushes, va- 
rious woods are used. 

Pennsylvania uses more wood than any other 
State in the manufacture of brushes; while Ohio, 
New York, Maryland, Maine, and Massachu- 
setts are also prominent in the production of 
these articles. 

TABLB SI 



I 



(Annual wood consumption, 13 million board feet) 
Woods Used Per Cent 

Beech 49 

Birch 16 

Maple 16 

Baaswood S 

Cherry 4 

Red Qum 1 

Yellow Poplar S 

Elm 1 

Hickory 1 

Otber Woods 6 

Total 100 

38. Dowels. Dowels are wooden pegs used to 
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bold boards together, edge to edge, in the man- 
ufacture of table tops and counters, or to hold 
tbe parts of sash, doors, and similar articles to- 
gether. They are usually made of the strong- 
est hardwoods, and are driven tightly into auger 
or gimlet holes to make strong, close-fitting 
joints. More than 90 per cent of the dowels are 
made from birch, beech, and maple, and espe- 
cially from paper birch. Dowels are occasion- 
ally made from oak, hickory, or ash. 

Dowel rods are also used in the manufacture 
of chairs, children's beds, and cribs, and for 
coops in which poultry is shipped. 

The equivalent of about 12 million board feet 
of liunber is annually consumed in dowel mak- 
ing, and nearly two-thirds of it in the State of 
Maine. Michigan and New York also produce 
dowels in considerable quantities. 

TABLE Sa 
Dowels 

(Annual wood consumiitloti, 12 million board feet) 
Woods Ueed Per Cent 

Birch G8 

Beecb 16 

Haple 11 

Elm 1 

Buiwood 1 

, Otbsr Woods 4 

Total 100 

Elevators. Under this heading is included 
the wood used in the manufacture of elevators 
and elevator parts, including gates, dumb wait- 
ers, platforms, guides, and frames. 
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Ash and oak are frequently used for the 
framework and heavy platforms of freight and 
passenger elevators. Maple is principally used 
for elevator floors and guides; while white and 
yellow pine are also used for guides, frames, and 
platforms in places where great strength is not 
required. Dumb-waiter cars are made from ma- 
ple, ash, birch, and some of the lighter woods. 
Elevator finish is often made of yellow poplar. 
In the more highly finished elevators, mahog- 
any, ash, birch, and oak are used for interior 
trim. 

New York appears to be the leading State in 
the manufacture of elevators, while this indus- 
try is about of equal magnitude in Illinois and 
Pennsylvania. 

TABLE 68 
Eleyators 

(Annual lumber consumption, 10 million board feet) 

Woods Used Per Cent 

Yellow Pine 36 

White Pine 17 

Maple 16 

Hemlock 10 

Oak 10 

Douglas Fir 4 

Yellow Poplar 3 

Ash 1 

Other Woods 3 

Total 100 

40. Saddles and Harness. Strength is an es- 
sential element in the woods used in saddle and 
harness making; so 98 per cent of them are hard- 
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woods, among which beech and ash are the most 
prominent. 

The principal parts in which wood is used are 
saddle trees, stirrups, and hames. Ash is largely 
used for hames, and to some extent, also, are 
beech, maple, and oak. StiiTups are made of 
elm or haekfaerry, with the best ones of oak. In 
the West, Douglas fir, as well as Oregon maple, 
is used for saddle trees. Pack saddles are made 
fi^om Oregon Cottonwood, alder, or ash. 

TABLE 54 
Saddles and Harness 
(Annu&l wood consumptlDD, 9 million board feet) 
WoodB Used Per Cent 

Beech 30 

ABt 23 



Maple 
Oak ■. 
Red GUI 



41. Playground Equipment. Under this head- 
ing are included merry-go-rounds, lawn and 
other swings, athletic platforms, and various 
field appliances. Since nearly all such equip- 
ment requires strength and wearing qualities, 
it is not sui-priaing that almost 90 per cent of the 
9 million feet of wood annually used for this 
purpose consists of beech, oak, yellow pine, and 
maple. 

Because of its strength and toughness, beech 
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is much used for swiugs where subject to vibra- 
tion and irregular strains. Longleai pine is 
much used for the platform sills of merry-go- 
rouuds; and so are also Douglas fir and oak. 
Birch and other woods are used for lawn swings 
and settees; and black ash, for porch swings. 
Elm is frequently used for bent parts in play- 
ground equipment; and maple, for the exterior 
finish of merry-go-rounds. 

Among the more prominent States in the man- 
ufacture of such equipment are Indiana, Penn- 
sylvania, Ohio, and New York. 

TABLE 5S 

Plsfgronnd Eqnlpment 
(Annual lumber conBumptlon, 9 mlllloD board feet) 
Woods Uied Per Cent 

Beech 34 

Oak 31 

Tellow Pine II 

Maple 9 

Elm 4 

Aata I 

Birch t 

Spruce 1 

Htokory I 

Yellow Poplar \ 

Other Woods I 

Total 100 

42. Insulator Pius and Brackets. Practically 
the only woods used in the manufacture of insu- 
lator pins and brackets are black locust and 
white or chestnut oak. Because of its exceed- 
ingly great strength and durability, black lo- 
cust has always been the favorite wood for this 
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purpose ; but the demand for pins and brackets 
las become so great that much oak also is now 
used, the pins and brackets of this wood being 
given a treatment with a preservative to pre- 
vent decay. On high-power lines with large 
porcelain insulators, hickory pins are used to 
Bome extent. 

Nearly all of the insulator pins and brackets 
are manufactured in North Carolina and Vii'- 
ginia, where suitable raw material is most 
abundant. 

TABLE S6 

Insulator Pins Aud Bracketa 

(Annual wood consumption, 9 million board feot) 
Woods Used Per Cent 



43. Butcher Blocks ajid Skewers. Butcher 
blocks are chiefly made from maple, red gum, 
and sycamore; while skewers are made most 
largely from hickory, beech, and birch. Strength 
and toughness are essential qualities in skew- 
ers, since they must be of small size; while a 
ijdense fiber that resists chopping and does not 
iplinter up is required for meat blocks. In the 
'earlier days, these blocks were chiefly made 
im solid sections of sycamore, but the prac- 
ice at present is to build them up from ordi- 
sizes of lumber. 
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TABLE ST 
Batcher Blocks and Skewera 

(Annual wood cooiumptloa, 8 milUou board feet) 
Woods Used Per Cent 

Mapie 26 

Red Oum 32 

Sycamore 20 

Hickory IB 

Beecb 11 

Birch > 

White Pine S 

Total 100 

44. Clocks. The clock-making industry in 
the United States requires annually the equiva- 
lent of about 8 million feet of lumber, used 
chiefly for cases. Large clocks of the "grand- 
father" type are now much in fashion; and in 
the making of such cases, some of the finer woods 
and the highest class of work are employed. 
Oak is much used for clock frames; birch, for 
turnery; and walnut, mahogany, and cherry, for 
decorative effects in the higher-priced articles. 
Clock bottoms are made of pine; while the ship- 
ping cases are frequently made from yellow 
pine, which accoxmts for much of this wood 
shown in Table 58. Red oak is much used in the 
manufacture of cases for wall clocks; and bass- 
wood and yellow poplar, for backs and also for 
cases which are to be enameled. Red gum is 
used to a considerable extent for cases in which 
a Circassian walnut effect is desired. 

About 60 per cent of the wood used in clock 
manufacture is consumed in Connecticut, and 



I 
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nearly all the rest in New York, these two States 
being the only ones in -which clock-making is 
an extensive industry. 

TABLE 58 

Clocka 

(Annual lumber coosumptioa, 8 mlUioa board feet) 
Woods Used Per Cent 

Oak 33 

Baaavooi 18 

Tellow Poplar H 

Tellow Pine 12 

White Pine 6 

Tupelo 4 

Cherry 4 

Chestnut 4 

Mahogaar 3 

Other Wooda 2 

Total 100 

45. Signs and Supplies. Under this heading 
are included the manufacture of professional 
display" boards, stretcher strips for oil paintings, 
window display racks, and si mil ar articles. 
White pine, hemlock, and Western yellow pine 
are much used for these purposes because of 
their light weight and color, ease of working, 
and capacity to take paints and oils, the latter 
being specially required for many kinds of signs. 
The hardwoods grouped in this classification 
are chiefly used for display racks and hangers. 

Many of the large bill posting boards are not 
special factory products, but are simply made 
by nailing up tongued-and-grooved flooring on 
supports. 
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TABLB W 
Signs mad Sqn^ltes 

(Annual lumber consumption, 7 million board feet) 

Woods Used Per Cent 

White Pine 47 

Hemlock IS 

Western Yellow Pine IS 

Yellow Pine 6 

Red Gum 3 

Elm 3 

Redwood 2 

Maple 

Yellow Poplar 

Basswood 

Cottonwood 

Buckeye 

Other Woods 

Total 100 

46. Printing Materials. The equivalent of 
more than 5 million board feet of lumber is an- 
nually used in the manufacture of printing ma- 
terials, of which cherry supplies nearly two- 
fifths. This classification includes engraving 
blocks, electrotype blocks, engraving boards, 
and printing press attachments. Engraving and 
electrotype blocks and bases are generally made 
of cherry, basswood, oak, birch, maple, or beech, 
and sometimes of mahogany. Engravers ' boards 
are generally made of basswood; and the long 
wooden fingers on cylinder presses, from chest- 
nut. For large wood type which must stand up 
mider heavy service, the hardest of hard maple 
is used. 

Among the more prominent States in the con- 
sumption of wood for printing materials, are 
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New York, Pennsylvama, Maine, and Wiscon- 
Bin. 

TABLE 60 
Printing MM«riJdi 

(Annual lumber conBumptlon, G million board teet) 
Woods Used Per Cent 

Cherry 39 

Maple 13 

Ash 7 

Basswood 7 

Yellow Pine 6 



Oak B 

Chestnut E 

Birch 6 

Yellow Poplar 3 

Elm 3 

Mahogany 1 

Other Woods 2 

Total 100 

47. Weighing Apparatus. Approximately the 
same amount of wood is used in the manufacture 
of weighing apparatus or scales of various kinds 
as is required for printing devices and machines. 
The qualities required are different, however; 
and consequently we find that three-fifths of the 
wood used in the manufacture of weighing ap- 
paratus consists of spruce and yellow pine, 
which offer desirable combinations of light 
weight and strength. Three other harder and 
stronger woods used to less extent are maple, 
birch, and beech; while white pine, oak, Doug- 
las fir, yellow poplar, and a half-dozen others 
_ make up the remaining 10 per cent of wood 
^material consumed in this industry. 
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TABJbB 61 
Weighing Appamtaa 

(Annual lumber consumption, 6 million board feet) 

Woods Used Per Cent 

Spruce 36 

Yellow Pine 24 

Birch 14 

Maple 9 

Beech 7 

White Pine S 

Oak 3 

Douglas Fir 2 

Yellow Poplar 1 

Other Woods 1 

Total 100 

48. Whips, Canes, and Umbrella Sticks. The 

manufacture of such apparently small articles 
as whips, canes, and umbrella sticks annually 
requires the equivalent of 5 million board feet 
of lumber, although much of the material is 
never put into lumber form, and the rarer im- 
ported kinds are purchased by the piece or 
pound. 

Among the native woods used for this pur- 
pose, beech supplies 57 per cent of the total 
consumption; and maple and birch, 33 per cent 
more, leaving only 10 per cent for some twenty 
other species. Beech is largely used for whip 
stocks and xmibrella sticks, as are also maple 
and birch. Handles are frequently made from 
ebony, while many imported woods and roots 
are used for the more expensive cane and um- 
brella sticks. 
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TABLE 62 

Whips, Cftnes and Umbrella SUcks 

(Annual wood conaumptlon, 6 million board feet) 

Woods Used Per Cent 

Beech 57 

Maple Z2 

Birch II 

Ebony 1 

Hickory 2 

Other Woods 4 

Total 100 

In the manufacture of these articles, New 
York and Massachusetts hold equal rank, each 
Bupplying about 40 per cent of the total prod- 
uct, while the bulk of the remainder comes from 
Pennsylvauia. 

49. Brooms and Carpet-Sweepeni. Ordinary 
broom handles are listed with handles; hence this 
elassifieation relates chiefly to carpet-sweepers. 

TABLE 03 

Broome and Carpet- Sweepers 

(Annual lamber coDsumptlon, 2 millJoD board feet) 
Woods Used Per Ceat 

Uaple 25 

Btrch 23 

Oak 18 

Sycamore 12 

Ash 10 

Red Gum 6 

Beech 4 

Mahogany 2 

ClrcABstan Walnut 1 

Total 100 

The manufacture of carpet-sweepers on a large 
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scale is a strictly modem industry, and is cen- 
tered in Michigan. The making of carpet- ' 
Bweepei-s has come to be quite an art; and these 
articles are finished in a wide variety of durable 
and ornamental woods, in order to match many 
styles of house finish and furniture. In addi- 
tion to the nine woods listed in Table 63, rose- 
wood, laurel, and black walnut are recorded as l 
being used to some extent in the manufacture | 
of carpet-sweepers. 

60. Firearms. Black walnut has been the fa- ! 
Torite gim-stock wood for many years, and still j 
supplies four-fifths of the wood used in the man- 
ufacture of firearms. More recently, however, 
red gum has come into prominence for stocks 
in which a Circassian walnut effect is desired, 
while a small percentage of the more expen- 
sive firearms carry stocks of the true imported | 
walnut. A small amount of English walnut is ' 
also used for pistol stocks, and birch occasion- j 
ally for gun stocks, while boxwood is a favorite j 
material for gun rods. 

Most of the firearms used in this coimtry are \ 
made in Connecticut and New York. 

TABLE 64 

FireArms 
(Annual lumber conauinptloD, 2 million board teet) 
WoodB Used Per Cent 

Black Walnut 81 

Red Gum 17 

Circassian Walnut 2 

Total 100 
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51. Minor Uses. There are three smaller but 
important -wood-using industries which in the 
aggregate do not consume much more than the 
equivalent of 1 million board feet of wood 
yearly. These are the manufacture of artificial 
iimbs, tobacco pipes, and aeroplanes. 

TABUi: OS 

Hinor Ums oI Wood in Mttnnf acta ring 
(Total annual wood conaumptlon, I million board feet) 
Artificial Limbs — Per Cent 

Birch Bl 

Maple Zl 

Willow 8 

Hickory 6 

Yucca 6 

Lancewood 4 

Other Woods 4 



Total . 



.100 



Tobacco Pipes — Per Cent 

Prencli Brier 66 

Apple 25 

Kalmia 4 

Red Gum 3 

Other Woods 3 

Total 100 

Aeroplanes— Per Cent 

Spruc« 63 

Ash 16 

Mahogany 8 

Yellow Poplar S 

Oak E 

Hlckorr 2 



Total . 



.100 



The requirements for aeroplane wood are 
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most exacting. Above all, it must be straight- 
grained, strong, light, and perfectly free from 
defects. The upright posts which hold the i 
planes apart are chiefly made from spruce; t 
planes are also made of strips of spruce glued t 
gether, or "laminated," which form of consti 
tion gives added strength and freedom troa 
splitting imder stress. Aeroplane beams i 
generally of spruce. Ash is often used for t 
laminated propellers, while hickory is used foi 
the axles and the braces over them. Propellen 
are also made either wholly of spruce or i 
built-up layers of ash and mahogany. Mahog 
any is used in the steering wheels. The skidi 
which hold the landing wheels are usually ( 
oak, ash, or hickory. 

WOOD-USINa INDUSTBY SSFORTS 

The reports of the tTnited States Forest Ser 
ice upon the wood-using industries of 24 Statt 
are now available, some of the reports being s 
ready out of print. Since these reports . 
mainly of local value, they have been print( 
by some department of the government of the" 
particular State interested, or by an associa-, 
tion or periodical devoted to the interests of J 
lumbering or conservation. The bulletins listed J 
below may be seciu-ed in each case from the ad- 
dress given. In writing for those for which! 
there is no charge, postage should accompany| 
the request. 




Torch TesiH Showing Effect of Paint In Preventing Spread ol 

Fire and Retarding Charring of Wood 

Etfpct at end ot l-mlnute t«st on nntreated shingle (A) uikI 

painted Bblngle (B); 3-minute teat, nntreaud (C), and palmed 
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THE properties and uses of the principal 
kinds of timber that are manufactured 
into lumber in the United States, are 
briefly mentioned in this chapter; also those of 
the more impori;ant imported woods. The va- 
rious species are referred to by the names by 
which they are most widely known; and the or- 
der is alphabetic, without regard to the impor- 
tance of any species in point of lumber produc- 
tion. 

Table 107, on page 318, shows the present an- 
nual lumber production in the United States. 
A large percentage of the lumber output goes 
directly into general building and construction, 
and there is no way in which the specific uses of 
such material can be ascertained. The figures 
given in this chapter upon the consumption of 
lumber represent chiefly the results of the state 
and government studies of the wood-using in- 
dustries, during the course of which a great deal 
of valuable information has been accumulated 
upon the factory uses of wood. In order to avoid 
tiresome figures and to show the true propor- 
tions more readily, the tables made up from the 
statistical reports are in percentages; that is, 
the percentage of the total factory consumption 
of each species is shown for each industry in 
fffhich the species is used, the total factory con- 
nunption in each case being 100 per cent. 
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BEDALDEB 

Red alder (Alnus oregona) is a Pacific Coast 
hardwood, found chiefly west of the Cascade 
raoimtains, in Oregon and Washington. The 
wood is reddish bi-own in color, with rather fine, 
even grain, compact, and hard. It works and 
polishes well, and makes a good imitation of 
mahogany when desired. 

The main factoiy uses of red alder are shown 
in Table 66. 

TABLB 66 

FkctMT Usm of R«4 Alder 

Purpose Per Cent 

Furniture 63 

Mil: Work 19 

Handles 16 

Other Uses 2 

Total 100 

The specific uses reported for red alder are 
for archery bows, broom handles, columns, ta- 
bles, interior finish, pack saddles, pulleys, and 
turnery. 



APPLE 



The domestic apple tree supplies a very com- 
pact hardwood that is much prized for a number 
of small articles. Wliile apple wood is generally 
cut only when old orchards are cleaned out. the 
reports indicate a factory consumption of about 
300,000 board feet of this wood yearly. The 
main items of use are as indicated in Table 67. 
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TABLE 07 
FMCtory Cm* of Apple Wood 
Purpose Pw Cent 

Huidlea 48 

Tobacco Pipes 38 

profeulon&l and Scientlflc InstrumenU 8 

Boxes and Cratee t 

Other Ueea 2 

Toul 100 

More specifically, applewood is used in the 
manufacture of planes, maUeta, saw handle 
rules, canes, whips, and umbrella handles. 
ASH 

Botanists distinguish a number of species of 
ash in the United States; but, for commercial 
purposes, only three are usually specified — 
white ash, black ash, and Oregon ash. 

White ash (Fraxinus amcricana) is slightly 
under the average weight and hardness of hard- 
woods, but of more than average strength and 
stiffness, which makes it very useful for many 
pui-poses. 

Black ash (Fraxinus nigra) is somewhat 
softer and weaker than white ash. It is much 
less generally distributed throughout the East- 
em States than the former, and is moat largely 
manufactured in Wisconsin and Michigan. The 
toughness of black ash made it popular wood for 
split hoops for many years. 

Oregon ash (Fraxinus oregona), while 
very abundant in that State, yields 
strong, tough wood which takes an excellent 
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ish and hence is useful for fixtures and fnrai- 
ture in addition to its main use for handles. 

The statistical reports do not separate the 
various species of ash, and their uses are sum- 
marized in Table 68. 



Factorj Dses of Ash 
Purpose Per Ce 

Hasdlea 22 

Woodenware and Novelties SI 

Vehicles IB 

Furniture and Fixtures 

Mill Work 

Retrlgerators and Kitchen Cabinets 

Car Construction 

Agricultural Implemeiita 

Boxes and Crates 

Ship and Boat Building 

Sporting and Athletic Ooods 

Other Uses 



Total. 



.100 



In addition to the above, particular uses for 
white ash are for: 



Aeroplanes 

AatomoblleB (running boards) 

Bars (veblcle) 

Baseball bats 

Bent panels (light vehicle 

bodies) 
Beams (cultivators) 
Baby perambulators 
Bobsleds 
Bows 
Boxes 

Butter tube (beading) 
Butt«r tubs (staves) 
Cabinet work 
Car coastructlon (framing) 



Car repairing 

Chairs 

Church peWB 

Churns 

Churn lids 

Corn planters 

Cylinders (elder mill) 

Dowels 

Electrical apparatus 

Elevator parts 

Engine cabs 

Felloes 

Flooring 

Frames (automobile bodies) 
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Frames (buggy and carriage 

bodies) 
Frames (light vehicle seats) 
Frames (wagon boxes) 
Fomiture 
Gears (coach) 
Handles 

Handles (edge tool) 
Hames (wood) 
Harrows 
Hoe handles 
Hose truck bodies 
Hounds (yehicles) 
Interior finish 
Machinery (construction) 
Kitchen cabinets 
Keels (boat) 
Moldings 
Panels 

Parallel bars 
Patterns 
Piano parts 
Planing mill products 



Plow beams 

Pokes (animal) 

Poles (heavy vehicles) 

Posts (vehicles) 

Plumbers' woodwork 

Pump rods 

Rails 

Rake heads 

Rake (garden) handles 

Rims (vehicle) 

Refrigerators 

Sash 

Shovel handles 

Soil rollers 

Staves 

Tables 

Tools 

Trunks 

Vehicle bodies and parts 

Yokes 

Wagon parts 

Well-digging machines 

Windmills 



Black ash enters into the manufa(^ure of: 



Auto seats 

Baseball bats 

Boat finish 

Box shooks 

Buffets (exterior work) 

Buffets (inside work) 

Butter tubs 

Candy pails 

Chairs (kitchen) 

Commodes 

Cooperage stock 

Desks (inside work) 

Fixtures 

Flooring 

Furniture (interior) 

Handles (garden tools) 

Handles (small tools) 

Hayloader parts 

Hoops (butter tubs) 



Hoppers (fruit and vegetable) 

Ice chests 

Interior finish 

Kitchen cabinets 

Lard tubs 

Moldings (piano) 

Music cabinets (inside work) 

Music cabinets (exterior work) 

Picture moldings 

Pike poles 

Racked hoops 

Refrigerators 

Sills (vehicle) 

Spice kegs 

Slats (bed) 

Sugar buckets 

Trunk slats 

Washboards 
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Oregon ash is used on the Pacific Coast in 
making boats, book cases, chairs, desks, tables, 
liandles, saddles, and vehicles. 
ASPEN 

The aspens, of which there two species — the 
common popple or quaking aspen (Populus 
tremuloides), and the large-tooth aspen (Pop- 
ulus grandidentata) — are widely distributed 
throughout the United States, and belong to the 
family of ti-ue poplars, of which the cottonwooda 
are the largest representatives. The wood of 
the aspens is light in weight and color, soft, and 
not strong. In stiffness, however, it ranks with 
many heavier hardwoods. 

Aspen is not separately tabulated in many 
state reports ; but probably its largest use is for 
the making of boxes and crates, to which pur- 
pose it is excellently suited. Some of the pa- 
cific uses listed for aspen are as follows : 



Basket liottomB 


Handles (oyster knlfo) 


Basket hoops 


Jelly buckets 


Boxes 


Novelties 


Boxes (piano) 


Palls 


Boxes (shoe pegs) 


Shoe nilers 


Boxes (veneer) 


Shoe forms 


Brushes 


Shoe lasts 


Buckets 


Shoe trees 


Cutng 


Spice kega 


KMU^S 


Spool heads 


OntM 


Spools 


Dcmli 


Sugar buckets 


BxcelBlor 


Toothpicks 


Pish kits 


Toys 


Frames (door) 


Toy wheelbarrows (bodies) 


Pramee (window) 


Vehicle body parts 


Furniture (bidden work) 


Wood wool 


Handles (dipper) 
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BALM OF OILEAD 

Balm of Gilead (Popidus halsamifera) is alao ' 
a true poplar; and the wood is much like that 
of its relatives with respect to weight, strength, 
and uses. The supply is not large, since the 
tree occurs but infrequently in tiie Northern 
States. 

Balm of Gilead is used chiefly in the manu- 
facture of boxes and crates, but also has a place 
in the making of the following articles : ^ 

Betrr buckets Grape bukets ^H 

Built-up pauels Haudt^B ^^H 

Card-table tops Hat racks ^^^^^^^| 

CalUnK NovelUes ^^^^^^| 

DruggiBt bamta Pails ^^^^^^| 

Egg-csaea Spindles ^^^^^^^| 

Excelsior Tubs ^^^^^^H 

Furniture sbeMng Wood wool ^^^^^^H 

BASSWOOD ^^M 

With the possible exception of willow and 
buckeye, basswood (Tilia amcricana) is the 
lightest, softest, and weakest of the hardwoods. 
It is neither stiff nor tough, but, because of its 
even grain, white color, and extreme ease of 
working, is one of the most widely used woods. 
The more important factory uses reported are 
as shown in Table 69. 

TABLE 60 
Fsctorr Uses of I 

Purpose Per Cent 

Boxes and Crates IS 

MIU Work 16 

Woodwork and NovelUea IS 

Furniture sad Fixtures 11 
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Trnnka and ValtseB. . . 


■ 


Picture Frames and Mo'dtne _ fi ^H 


EscelBlor 


■ 


MuBlcal Instruments . . 


■ 


Toya 


■ 


Agricultural ImplemsntH - b ^^I 


Vehicles 


■ 


Matches 


■ 


Rerrlgeratore and Kitchen Cablueta 1 ^| 


Car Construction .... 


■ 


Laundry Appliances . . 


■ 


Tobacco Boxes 


■ 


Other Uses 


■ 


Total 


1 


The diversity of the 


uses of basswood is indi- H 


cated by the following list of articles in the H 


manufacture of which this wood is used to a | 


greater or less degree : 


^^M 


Agricultural Implements 


pews ^^^^^^1 


Altars 


Circus seats ^^^^^^| 


Apparatus parts (electric) 


Cigar boxes ^^^^^M 


Automobiles 


Cleats ^^^^^1 


Backings (furniture) 


Clothes bars ^^^^^| 


Backs (organ) 


Commodes ^^^^^^H 


Baseboards 


Coops -^^^^^1 


Baskets (rrult and vegetable) 


Cornice ^^^^^^| 


Beehives 


Corn shellers ^^^^^^| 


Bellows (organ) 


Couches ^^^^^^1 


Boats 


Crating ^^^H 


Bookcases (Inside work) 


Cupboards ^^^^^^| 


Boies 


Desks ^^^^^1 


Breadboards 


Drawer bottoms ^^^^^^| 


Bureaus (Inside work) 


Engraving boards ^^^^^| 


Butter ladles 


Fans ^^^^H 


CabtneU (kitchen) 


Feed mills ^^^^1 


Cameras 


File cases ^^^^H 


Cand7 palls 


Fixtures (bar) ^H 


Car construction 


Fixtures (barber shop) ^H 


_ Car repairing 


Flitures (store and office) ^M 


KCaslngs (building) 


Flag poles ^^H 


KCbtna closets (Interior work) 


fl 


^^^^^^^^^^^^^M 
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Frame* ( da ven porta) 

FrameB (tiaad mirror) 

Pramea Oounsea) 

rumltura (cburch) 

Furniture ( Interior) 

Oameboarda 

Oam«a ot cbanoe 

Oo-carta 

Grain aeparatora 

Oultara 

Haodlea 

Haytoader parts 

Beading ( barrets) 

Hoppers (fruit and vegetable) 

Incubatore (bodies) 

Ironing boards 

Interior Qnlsfa (building) 

Kitchen cabineta 

Ladders (eitension) 

LauDdrr machinery 

Lodge furniture 

Hacblnery constraction 

Uandollna 

Hlllwork 

Holdings (caaket) 

Huaic cablneta (interior) 

Organ cases (folding organ) 

Organ tramos 

PkUs 



Parlor tumltare (tnmee) 

Pastry boards 

Patterns 

Piano keys 

Picture molding 

Pipe organs (Interior parts) 

Pyrograpfar boards 

Refrigerators 



Seeder boxes (farm Impl^ 

ments) 
BheathlQg (boildlng) 
Btaoe forms 
Siding (bouse) 
Signboards 
Staves 

Stirrups (head blocks) 
Stirrups (neck blocks) 
SvlDg seats 
Tables 

Thermometera 
Threahlng macblnea 
Toys 
Trunks 
Vehicle bodies 
Violin cases 
Waahboarda 
Washing mocUnea 
Yardsticks 



BEECH 

"Beech (Fagvs atropimicea) is a moderately 
hard, strong, heavy hardwood that has a wide 
range of usefulness for many purposes. Whilft 
the reports indicate a larger consumption of 
beech in the manufacHnire of boxes and crates ■ 
than in any other industry, a large amount is 
used in general mill work, inc]u(Hiig flooring 
and Bnishing. and for furniture and fixtures, ^^ 
for which purposes the hardness and 



fixtures, J 
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lesistdng qualities of beech are especially desir- 
able. 

TABLE 70 
Pactorf Uses of Beecb 
PurpoBQ Per Cent 

Boxes and Crates 28 

Mill Work 21 

Furniture and Fixtures 18 

Handles 6 

Woodenware and Novelties E 

Laundry Appliances 3 

Brusbea 2 

Vebiclea 2 

Agricultural Implements 2 

Musical InatrumentB 1 

Spoola and Bobbins 1 

Toys 1 

Playground Equipment 1 

Whips. CaneB, etc 1 

Saddles and Hames 1 

Other Uses 7 



Total 



.100 



A still better idea of the varied uses of beech 
ip obtained from the following partial list of 
articles into the manufacture of which this wood 
enters: 



Agricultural Implements 


BruBhes 


Auto-Beat frames 


Built-up panels 


BallB 


Bungs 


^^arber otaftln 


Butcher blocks 


AuebaU bats 


Butter dlBhea 


Boskets 


Butter tubs 


Beds (folding) 


Cable reels 


Boats 


Candy palls 


Bobbins 


Cars 


Boxes 


Chair bottoms 


Brick molds 


Ch&ir rods 


Broom bandies 


Cheese boxes 
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Chums 

Cider mills 

Clocks 

Clothes pins 

Coat hangers 

Coops 

Crating 

Dowels 

DrafUng Ubles 

Electrotype plates 

Faucets 

Filing cabinets 

Fixtures 

Furniture 

Hames 

Handles 

Hand sleds 

Interior finish 

Ironing boards 

Ladders 

Lawn swings 

Measures 

Musical instruments 

Mouse traps 

Neck yokes 

Novelties 

Pails 

Panels 

Piano cases 

Pipe organs 

Plane stocks 



Printers' esUnels 

Pulleys 

Pnmphandles 

Pump backets 

Refrigerators 

Rims (bicycle) 

Rope reels 

Bash 

Sectional bookcasei 

Show cases 

Skates 

Sounding boards 

Spindles 

Spools 

Stanchions 

Stayes 

Stepladders 

Tables 

Tie plugs 

Toys 

Trunks 

Tubs 

Vehicles 

Wardrobes 

Washing machines 

Washboards 

Weighing machlna 

Wheelbarrows 

Window screens 

Woodenware 



BIBGH 

Several birches are recognized by botanists 
and foresters; but from the standpoint of the 
practical wood user, there are only three import- 
ant kinds — the paper or white birch (Betula 
popyrifcra), the yellow birch (Betula lutea), 
and the red or cherry birch (Betula lenta). 
Paper birch is found across the northern part of 
the United States and Canada, but is most abim- 
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dant and commercially important in New Eng- 
land, and especially in Maine. The red or cherry 
birch occurs in smaller quantity from New York 
southwai'd through West Virginia; while the 
yellow birch is common in New York, New Eng- 
land, and the Lake States, but most abundant in 
the latter region. The heartwood of yellow 
birch is reddish, and much of it is marketed and 
used for the same purposes as cherry birch, and, 
without distinction from the latter, for the man- 
ufacture of furniture, interior finish, and the 
like. The principal uses of the paper or white 
birch are for spool stock, box lumber, wooden- 
ware, dowels, shoe pegs, and other small articles. 
Closely related to the paper birch is tlie West- 
em birch (Betula ocddentalis), a small amoxmt 
of which is used for interior finish in Oregon 

tand Washington. 
The wood of red and yellow birch is heavy; 
bf average hardness, stiffness, and strength for 
hardwood; and above the average in toughness. 
For this reason, birch makes a good wagon hub ; 
_and much yellow birch is used for this purpose. 
The factory uses of the various birches are 
Summarized in Table 71. 

TABLE 71 
Factory Uses of BIrcb 

Purpose Per Cent 

Mill Work 28 

Furniture and Fixtures 21 

Box«B and Crates 19 

Spools and Bobbins 7 

Woodenware and Novelties 6 

Vehicles S 
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Hnslcal InstnunenU .. 
Handles 


"m 




I^owels 


^^M 


Boot and Shoe FiodlngE 


■ 


Car Conatruction ^^ 


■ 


Agricultural ImplemenU 1 ^^| 


Other Uses 


6 ^m 


Total 


■ 


m 

A tabulation of the uses reported for red and V 


yellow birch gives the following list: H 


AutomoblleB 


Cabinets (phonograph rec- ^H 


Backgrounds (dlaplar irln- 


ords) ^H 


dOWB) 


Cabineta (tolleta) ^H 


Balusters 


Cabinet work ^^H 


Barber chairs 


Cameras ^^H 


Barber shop furnishings 


Canes ^^H 


Barrel atarcbera (laundry) 


Capitals ^H 


Baseboards 


Carpet aweepers ^^| 


Basketa {fruit and yegetable) 


Carvlnga ^^M 


Billiard tablea 


Cases (medicine) ^^M 


Boat parts 


Cases (railroad Uckets) ^H 


Bobbins 


Casing ^H 


Bodies (light vehicles) 


Caskets ^M 


Bookcases (eiterlor) 


Chair frames (upholstered ^H 


Bookcases (Interior) 


furniture) ^M 


Bookracks 


Chairs H 


Bottoma (heavy vehicle bod- 


Chairs (adjustable) ^M 


lea) 


Chairs (dining room) ^^M 


Bottoms (wagona) 


Chair seats ^H 


Boxes 


Chairs (ofOce) ^^M 


Borea (cheese) 


China closets ^^^^^^| 


Bonea (veneer) 


Clocks ^^^^M 


Box ahooke 


Coffins ^^^^^^H 


Brackets 


Columns ^^^^^M 


Broom handles 


Consoles ^^^^^^H 


Brush blocks 


Cooperage stock (slBok>^^^^^^H 


Buffets (bar llxtures) 


Cores ^^^^^^H 


Bureaus (eiterlor) 


Counters ^^^^^^H 


Butter churns (frames) 


Counters (store and olDoe ^^M 


Butter molds 


fixtures) ^H 


Cabinets (music rolls) 


Cradles ^1 



^^^^^^v 




I 
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Crating 


Leaves (table) 


^^^K 


Creamery aoceBsorlsB 


Unlng (motor boats) 


^^^^^^M 


Crutches 


Mandolins 


^^^^^^M 


Cutting boards (meat) 


Mantels 


^^^^^M 


Doora 


Match safes 


^^^^^^M 


Dowels 


Match strikers 


^^^^^M 


Dressers 


Mirror backs 


^^^^^^M 


Dreeslag tables 


Moldings (house) 


^^^^^M 


Electrotype bases 


Moldings (piano) 


^^^^^M 


Elevator care 


Newels (etairwork) 


^^^^^^H 


Equipment (playground) 


Organ cases 


^^^^H 


Farm implement parts 


Organ cases (exterior pipe 


^^H 


Farm machinery parts 


organ ) 


^H 


Fixtures (bank) 


Organ keys 


^H 


Fixtures (laboratory) 


Ornaments (furniture) 


^H 


Fixtures (aoda fountain) 


Panels (veneered) 


^H 


Fixtures (store and office) 


Paper plugs 


^H 


Flooring 


Parlor cabinets {exterior} 


^^1 


Folding beds 


Parlor furniture (frames) 


^H 


Frames (cbeval mirror) 


Parlor rockers 


^H 


Frames (couches) 


Parquetry flooring 


^H 


Frames (davenports) 


Passenger cars (interior Dn- 


^H 


Frames (light vehicle bodies) 


ish) 


^1 


Frames (light vehicle seats) 


Patterns (machine parts) 


^^1 


Frames (lounges) 


Pedestals 


^^^^^H 


Qameboards 


Pen racks ■ 


^^^^^1 


Gear parts (light vehicles) 


Pen trays | 


^^^^^1 


Glove boxes 


Piano benches 


^^^^^^1 


Grain doora 


Piano cases 


^^^^^H 


Grilles 


Piano chairs 


^H 


Grille work 


Piano keys 


^H 


Guitars 


Piano players (exterior) 


^H 


Hallracks 


Piano stools 


^H 


Handrails (porch) 


Picture mouldinss 


^H 


Handrails (stalrvk-orks) 


Plane handles 


^^^^^B 


Harp sides (musical instru- 


Plumbers' woodwork 


^^^^^1 


ment) 


Pool tables 


^^^^^1 


Hoppers (fruit and vegetable) 


Pulleys 


^^^^^1 


Hubs 


Posts (stalrwork) 


^^^^^1 


Interior Qnish 


Reels (fence wire) 


^^^^^1 


Key racks 


Reels (Insulated Wire) 


^^^^^1 


Launch parts 


Refrigerators i 


^^I^H 


Laundry machines (steam) 


Risers (stalrwork) 


^^^B 


Lawn swings 


Road machinery parts 


1 
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Roekar tnn«a (npboUterad 




furaltiR) 


switchboards (tctopkosa) 


dull (Tt&do*) 


Tables 




Tables (dressing) 


Scats (wBter doMts) 


Tables (llbrarr) 


Scwlag tuachUw putt 




SewlDg Ubtcs 


Tanks (water closets) 


Bhelts <druB) 


Telephones 


Sboe pegB 




6bcM tr««« 


Tohoggans 


Sbow esaw 


Tool chests 


Sld«b(wr<Ia (exterior) 


Toys 


Bills (roul caru) 


Trunks 


8k«««TB 


Umbrella handles 


Skis 


Teneer cores <plan« csaes) 


Sleda 


WsinscoUng 


BlIdM (UblM) 


Wall cases (store) 


SoCs frajDM (psrior fuml- 


Wardrobes (exterior) 


tore) 


Window screens 


SomnolA 




Spools 


Woodenware 


Stairwork 


Work benches 


BieerltiK wheels 


Zither bodies 


Step ladders 




Among tlie uses reported for paper or vhit^B 


birch are: 




Balls (bucket and pall) 


Handles (awl) 


Bobbins 


Handles (cant hook) 


Boxes 


Handles (corkscrew) 


Brushes 


Handles (feather curlers) 


Camp stools (parts) 


Handles (hair curlers) 


Chairs (porch) 


Handles (hay rake) 


Chairs (turned parts) 


Handles (long handle 


Checkers 


brushes) 


Clotheeplna 


Handles (paint brusbes) 


Crstes 


Handles (shovel) 


^ Crutches 


Handles (toy garden tools) 


^^^ Dowels 


Hosiery boards 


^^1 Drawer sides 


Hoops 


^V Drr measures 


Interior finish 


^V Duster brueh blocks 


Knobs 


^B Flooring 


Uquor loss 


^H Furniture 


Holding (window) 




I Box Factory 

? bundled ready to t 



Pl&te 30 — Lumber and J 
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[ NoreltlM 

I Paint bruBbea 

I Paper plugs 

[ Piano stools 

I Qutlla 

F RungR (turned chair) 

' Saw horses 

Shoe pegs 

Skewers 

Si>eeders 

Spindles (turned chair) 

Spinning wheels 

Spools 



Spool barrels 

Spool heads 

Table Blldes 

Toothpicks 

Toy parts (Iron toys) 

Toy wheelbarrows 

Twisters 

Vehicle parts 

Wash benches 

Wash boards 

Wheels (toy wagons) 

Wheels (toy wheelbarrows) 



I BUCEEYE 

Butdieye (Aesculus octandra) is a species of 
the horse-chestnut family from which about 20 
million feet of lumber are annually manufac- 
*tured in Ohio, Kentucky, and adjacent States. 
The wood is very much like basswood as regards 
lightness in weight, softness, and lack of tough- 
ness or strength. That these qualities make 
bu(ikeye useful for very many of the purposes 
for which basswood is desired, will be seen from 
the summary of its factory uses given in 
Table 72. 

TABLE 72 
FRctorjr Uses or Buckeye 

Pnrpoio Per Cent 

I ftnd Crates 47 

celalor 19 

I Work 10 

'nrnlture 

runks and Vallsea 6 

B and Molding 3 

^Caskets and Coffins 3 

sundry AppUaDces 2 

BtToodenware and Novelties 1 
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Total 100 

Some of the specific uses reported for buck- 
eye include dooi-s, piano panels, interior finish, 
sample cases, candy and chocolate boxes, and 
wooden bowls and dishes. 



BUTTERNUT 

Butternut (Jnglans dnerea) is in much the 
same class as basswood and buckeye in respect 
to mechanical qualities, but is slightly heavier, 
harder, stronger, and tougher than these woods. 
It also has a figure considerably like black wal- 
nut, of which it is a close relative, but lacks the 
rich color of the more valuable wood. 

Butternut finds its largest usefulness in the 
manufacture of furniture and fixtures, and, 
next, for boxes and crates, as is indicated in 
Table 73. 

TABLE 78 

Factot7 Uses of Battemnt 
Purpose Per Cen 

Furnjture and Fixtaree 39 

Boxes and Crates 22 

Excelsior II 

Mill Work 9 

Woodenware and Novelties 6 

Mustcal InatrumentB 

Ship and Boat Building 

Patterns and Flasks 

ProfeBBional and Scientiflo Instnunent*. .. 
Other nees 



Total 



.10»i 
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Specific articles in which butternut is used 



I 



are: 




Altars 


Mouldiag 


Boat deckB 


Patterns 


Boat flnlBh 


Piano cases 


Boat Beats 


Piano molding 


Cabinets 


Screen trames 


Cam Bras 


Show caaee 


Caskets 


Store fixtures 


Cheese box head Ids 


Tables 


Church pewa 


Threshing machine* 


Doll carriages 


Toys 


Purnlture 


Vehicles 


Interior flslBh 





CEDAR 

There are so many woods popularly known 
by the name "cedar," that this name conveys 

(little idea of the qualities of the timber referred 
to. Some of these woods are correctly known 
as cedar, while entii'ely different names are 
applied by botanists to the others. In this dis- 
cussion, it is sufficient to mention seven species 
t which go by the name of cedar, and which have 
a considerable commercial usefulness — the 
Southern white cedar (Chamaecyparis thyoides) 
of the Atlantic Coast States; the Northern 
white cedar or arbor vitae (Thuja americana) , 
chiefly important in New England and the Lake 
States ; the red or pencil cedar (Juniperus vir- 
giniana), which is most abundant in Tennessee 

■ and Florida ; the Western red cedar or giant 
B arbor vitae (Thuja pUcata) of the Northern 

■ Rocky Mountains and Pacific Northwest; the 
I Port Orford cedar (Chamaecyparis lawsoniana) 
I of Oregon ; the Alaska or yellow cedar (Chamae- 

mi 
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cyparis nootkatemis) of the North Pacific Coast 
from Oregon to Alaska; and the incense cedar 
(Librocedrus decurrens) of Southern Oregon 
and California. All of these so-called cedars 
have in common a certain lightness in weight, 
softness, evenness of grain, and resistance to 
decay, but in varying degrees. 

Both the Northern and Southern white cedars 
are among the lightest of woods in weight, and 
are soft and easily worked. They are much 
used for woodenware and in canoe and boat 
building, and also for shingles, posts, and poles, 
by far the larger part of the Northern white 
cedar being used for the latter purpose. The 
true red or pencil cedar has always been the 
standard wood for lead pencils, because it ia 
very soft, with a fine, even grain that whittles 
nicely. It is also among the most durable of 
woods when exposed to decay-producing influ- 
ences. 

The "Western red cedar is much like the North- 
em white cedar or arbor vitae, but is a larger 
tree and produces more red heartwood. At the 
present time. Western red cedar, in addition to 
supplying a considerable quantity of liunber, 
posts, and poles, furnishes about two-thirds of 
all the shingles made in the United States. 

The wood of the incense cedar is considerably 
heavier and stronger than that of the white or 
red cedar. In fact, in this respect it compares 
favorably with Southern yellow pine. Incense 
cedar wood is close-grained, and has a reddish, 



I 
\ 
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durable, heartwood useful for many purposes. 

Port Orford cedar is a wood which is heavy, 
strong, and stiff. It has a good figure, and pol- 
ishes well. 

The Alaska or yellow cedar has perhaps the 
hardest wood of any of the so-called cedars. It 
is light, stiff, and strong, has a good figure, and 
takes a good polish. 

Without distinction as to species, the factory 
uses of cedar in the United States are summar- 
ized in Table 74. 

TABLE 74 



FactoiT U»es of Ced»r 
Pnrpose Per Cent 

MIU Work 44 

Professional and Scfentlflc Inetrumente. . . . 20 

Ship and Boat Building 7 

Woodeaware and Novelties 6 

Caskets and CofBns 6 

I Laundry Appliances 6 

[Tanks and Silos 4 

f Furniture and Flrturea 3 

I and Crates 3 

t Other Oses 3 



Li 

■; 
P' 

■ In Table 74 the millwork — that is, the manu- 
f faeture of sash, door, blinds, interior finish, etc. 
— takes chiefly the Western cedars ; while under 
the heading of professional and scientific instru- 
ments is included much of the Eastern red 
cedar used in pencil making. Smaller uses of 
Eastern red cedar are for: 



Total 
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Plituree 
Furniture 
Interior flnisb 
Musical inatrumeDts 

Sa«ti 
Siding 



Silos 

Tanks 

Umbretta hELndles 

Vehicles 
Woo den ware 



Uses reported for the Eastern white cedars 
are in the manufacture of : 



Boat bottoms 


Planing mill products 


Boat decking 


Roof tanks 


Canoe a 


Row boats 


Cigar boxes 


Shiplap 


DairymeD's supplies 


Siding 


General millwork 


Signal devices 


Ice cream freezers 


SilDB 


Interior flnfsh 


Tanks 


Oars 


YachU 


PallB 





A recent compilation 
lists the following uses 



by the Forest Service 
for Western red cedar: 



Barrel bungs 


Carving 


Battens 


CaskeU 


Blinds 


Coffins 


Boards 


Coffin boxes 


Boats 


Celling 


Cabins 


Chests 


Canoes 


Cigar boxes 


Celling 


Closet linings 


Decking 


Columns 


FinlBh 


ConaervatorlOB 


Launches 


Sash 


Planking 


Stands 


Ralls 


Trays 


Hoofs 


Cooperage 


Skins 


Buckets 


Trim 


Tubs 


Car construction 


Cores 


Finish 


Veneer 


Roofing 


Decking 


Siding 


Doors 


Trim 


Drain boards 
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Drawing boardB 
Faucets 
Finish 
Fixtures 

Drawers 

Mirror backs 

Panels 

Shelves 

Show cases 
Flooring 
Flume stock 
Framing 
Furniture 

Bottoms 

Cabinets 

Drawer bottoms 

Frames 

Panels 
Hot house trays 
Incubators 
Interior work 

Ceiling 

Finish 

Trim 
Lath 
Lattice 
Lintels 
Moldings 
Organs (action) 
Panels 
Patterns 

Foundry 

Machine shop 
Piano shanks 
Pickets 

Picture frames 
Piling 
Poles 



Pontoon floats 
Porch columns 

Built-up 

Turned 
Posts 
Sash 

Hot house 

Window 
Scroll work 
Shingles 
Shiplap 
Shop lumber 
Siding 

Bevel 

Drop 
Silos 
Spigots 
Spindles 
Tanks 

Covers 

Staves 
Tennis rackets 

Handles 
Tent poles 
Ties 

Totem poles 
Trays 

Fruit dryer 

Hot house 

Trunk 
Turning 

Balusters 

Novelties 

Squares 
Veneers (cores) 
Washing machines 
Window frames 
Window sills 



According to the Oregon reports, Port Orf ord 
cedar is used for boats (finish, frames, plank- 
ing, skiflfs), columns, fixtures, furniture (cabi- 
nets, moth-proof drawers, stools, tables), moth* 
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proof chests, matches, sash and doors, and turn- 
ery. 

Alaska or yellow cedar is used for boat cabins, 
interior tinish, carvings, patterns, and pyrog- 
raphy. In addition to serving many other pur- 
poses, incense cedar is now being used for pencil 
making, because of the shortness of the supply 
of Southern red cedar. 

CHERBT 

The wild black cherry (Pruntts serotiTta) is 
somewhat lighter in weight and a little softer 
than beech and birch; but it is nevertheless a 
dense, strong, hardwood of excellent wearing 
qualities, and with a color and figure which make 
it highly prized in the manufacture of excep- 
tionally fine furniture and interior finish. The 
supply is not large, and Table 75 indicates that 

TABLE 7B 
Factory Uses of Cherry 
FurpoBe Per Cent 

Furniture and Fixtures 24 

Printing Material 17 

Car Construction Ifl 

Mill Work H 

ProfesBional and Scientific InBtrumenta. . 

Handles 

BruBbea , 

Musical Instruments , 

ClockB 

Ship and Boat BnlldlnK 

Boxes and Crates f''1 

Patterne £■ 

Other Ubbb 41 

Total 



I 
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nearly all the cherry is used for high-grade 
work. 
Specific uses reported for cherry are for: 



Baskets 

Beds 

Boat flniah 

Bookcases 

Brick molds 

Brushes 

Bushel crates 

Butter dishes 

Cabinets 

Camera boxes 

Card trays 

Cars (finish) 

Casing 

Caskets 

Chairs (posts, rounds) 

Clock cases 

Coffins 

Collar trays 

Counters 

Desks 

Doors 

Dowels 

Dressers 

Flasks 

Flooring 

Electrotype blocks 

Engraving blocks 

Glove stretchers 

Handles (duster brush) 

Handles (saw) 

Interior finish 

Last blocks 

Level blocks 

Level sticks 

Library furniture 



Machine boxes 

Musical instruments 

Office fixtures 

Panels 

Partitions 

Parquetry 

Passenger cars 

Patterns 

Piano actions 

Piano cases 

Piano players 

Piano rails 

Picture moldings 

Pilot wheels 

Pipe organ (cases, actions) 

Plumbers' woodwork 

Plane handles 

Road machines (cabs, boxes) 

Bash 

School furniture 

Settees 

Shoe lasts 

Siding 

Spindle stock 

Spoons 

Store fixtures 

Swings 

Switchboards 

Tables 

Table drawers 

Table legs 

Tobacco pipes 

Trays (Jewelry) 

Trim 

Woodenware 



CHESTNUT 

The wood of chestnut (Castanea dentata) is 
rather light, soft, and durable. It is easily 
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worked, and appears well in furniture and fix- 
tures, in many cases rather closely resembling 
white ash. The larger factory uses reported 
for chestnut are indicated in Table 76. 



TABUS 76 

PMctor; Usee of Chesdiiit 

Purpose Per Cent 

Mill Work 28 

Furniture and Flxturee 19 

Caskets and Cofflna 16 

Musical InstrumeatB 13 

Boxes and Cratee 13 

Woodenwaro and Novelties 7 

Other Uses 6 

Total 100 

Articles in which chestnut is used are: 

Boxes (cheese) Furniture (kitchen) 

Boxes (glass bottles) Ice cheetB 

Boxes (handle) Interior flnlsli (house) 

Boxes (meat) Library tablet 

Brushes Mantels 

Cabbage crates Molding 

Casing Outer caeea (caskets) 

Casket moulding Panel work (houee) 

Casket shells Picture frames 

Casket tops Pool table aides 

Church pews Refrigerators 

Cores (veneer) Bibs (poultry coops) 

Crating Sash 

Doors Siding 

Fence pickets Stair balusters 

Fence atubs Stair rails 

Flooring Stair rises 

Furniture (backs) Store and otRce partitions 

Furniture frameB (case Veneer backing 

goods) Wardrobes 
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COTTONWOOD 

The eottonwoods or true poplars yield light, 
soft, even-grained, easily worked woods, more 
closely resembling basswood than any other 
species. Cottonwood, however, is tougher and 
stiffer than basswood, and, because of its inter- 
woven fibers, resists wear extremely weU for 
such a soft wood. The bulk of the cottonwood 
lumber is manufactured from the common East- 
ern cottonwood (Pojmlus dcJtoides), which is 
most abimdant in the lower Mississippi valley. 
In Oregon and Washington, the black cotton- 
wood (Populus tricJtocarpa) yields a hmiber 
which is used for the same purposes as that of 
the Eastern species. 

Because of its lightness and strength, cotton- 
wood is a favorite material with box makers, as 
will be seen from Table 77. 

TABLE 77 
Factory Us«8 of Cottonwood 
Purpose Per Cent 

Boxes and Crates SS 

Eicelslor 14 

Vehicles 3 

Mill Work 8 

Agricultural Implements 4 

Woodenware and Novelties 4 

Furniture and Futures 2 

Refrigerators and Kitchen Cabinets 1 

Other Uses 4 

Total 100 

I Particular uses reported for Eastern cotton- 
L wood are for : 
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Agricultaral ImplementB 
Backs (washboardi) 
Baskets 
Berry boxes 
Bevel siding 
Bookcases (inside work) 
Boxboards (heavy vehicles) 
Boxes 

Boxes (manure spreaders) 
Box shooks 
Brooders (poultry) 
Buggy backs 

Car construction (rafters) 
Car repairing parts 
Carts 

China closets 
Clothboards 
Coffins 
Commodes 
Corn binder parts 
Corn shellers 
Cornice 

Cultivator parts 
Cupboards (kitchen) 
Crating 

Dowels (chair) 
Drawers 

Drill boxes (farm imple- 
ments) 
Drills (farm implements) 
Drop Biding 
Egg cases 
Ensilage cutters 
Envelope cutters 
Eveners (harrow) 
Fixtures (bar) 
Fixtures (store and office) 
Fodder shredders 



Frames (canopy) 

Furniture (inside work) 

Incnbators 

Interior trimmings 

Ironing-boards 

Kitchen cabinets 

Ladders 

Manure spreaders (beds) 

Millwork 

Mortar boards 

Music cabinets (inside work) 

Packages (fruit and vege- 
Uble) 

Panels (light vehicle bodies) 

Panels (spring wagon 
bodies) 

Piano cases (veneer cases) 

Refrigerators 

Saddle trees 

Sample cases 

Seeders, boxes (farm imple- 
ments) 

Self-feeders (threshing ma- 
chines) 

Separator sides (threshers) 

Shelving 

Shipping cases (butter) 

Siding (washboards) 

Stacker parts (farm n:ia- 
chinery) 

Tables 

Trunks 

Vehicle bodies 

Vehicle seat backs 

Vending machines 

Wagon beds 

Wheelbarrows 

Woodenware 



The Oregon or black cottonwood is used in 
Oregon and Washington for: 

Baskets, boxes, candy barrels, caskets, cores of veneered 
products, excelsior, farm machinery, furniture (chair seats, 
couch heads, drawer bottoms, shelving), fixtures (drawer bot- 
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tome, BhelYlng), pack saddles, pulleys, trunks, yeneer, wood- 
enware. 

CTJCXTMBEB 

The tree commonly known as cucumber is one 
of the magnolias (Magnolia acuminata). The 
wood is soft, light, easily worked, durable, and 
very similar to yellow poplar, with which lum- 
ber much of it is marketed. 

So far as separate uses are reported for 
cucumber, they are as indicated in Table 78. 

TABLB 78 

Factorj Uses of Cacomber 

Purpose Per Cent 

Mill Work 60 

Woodenware and Novelties 23 

Boxes and Crates 18 

Excelsior 6 

Other Uses 3 

ToUl 100 

Cucumber enters into the manufacture of : 

Agricultural implements Hay racks 

Cabinets Molding 

Casing Pails 

Casket trim Partition 

Ceiling Porch columns 

Cheese boxes (heads) Siding 

Doors Stairs 

Flooring Trim 

Frames Tubs 
Furniture 

CYPRESS 

Cypress (Taxodium distichum) is one of the 
stronger and heavier softwoods, which, with the 
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exception of greater weight, perhaps resembles 
redwood more closely than it does any other 
conifer. Cypress is one of the more durable 
woods; and some remarkable records of the 
longevity of cypress lumber and shingles are 
claimed by the manufacturers of this wood. 
Cypress works well, has a good figure, and a 
rich color in the red variety. The largest use- 
fulness of cypress is in mill work, so far as fac- 
tory purposes are concerned, as will be seen 
from Table 79. 

TABLE 7a 
PactOTT Uses of Cyprem 
Purpose Percent 

Mill Work T« 

Boxes and Crates 

Tanks and Sllos 

CoakeU and Coffina 

Macblne Constructfon 

Laundrjr Appllancea 

Woodenware and Novelties 

Furnfture and Fixtures 

Otlier Usee 



Total 



.100 



Because of its durability, cypress is also much 
used for siding, shingles, railroad ties, and other 
purposes where it is exposed to decay-produc- 
ing influences — among these latter uses being 
greenhouse construction. 

The wide range of usefulness of cypress is 
indicated by the following list of articles 
the manufacture of wliich this wood enters: 



Agricultural Implements 
Altars 



s into 

'A 



^^^^^^^^^^^HH 


I^^^^^^H 


1 


^^^^^^^^^^^^l^_ 


^^^^^^^^^1 


^^^^^^I^^^^IHBi 


I^^^^^^^^^H 
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Beehives 


OralD elevators fl 


H 


BIlDds 


Greenhouses ^ 




Boat parts 


Ear baler parts 


^^^H 


Bo&t Biding 


Hay loader parts 


^H 


BottoniB (oil tanks) 


Hoppers (poultry houses) 


i^M 


Bottoms (water tanka) 


Ice cream treezers 


^M 


Boiee 


Incubator parU 


^^^^H 


Butter tube 


Interior Anieh m 


^^^H 


Cabineto (Ice cream) 


KnffeboardB (mowers) I 


^^^H 


Cabinet work 


Launch parts " 


^^^^H 


Candr paUa 


Lodge furniture 


^^^^B 


Carvlngfl 


ManteU 


^H 


Casing (houBe) 


Mualcal Instruments 


^1 


Casing (Incubators) 


Nests (poultry houaea) 


H 


CaeketB 


Palls 


^1 


Churna 


Panels (delivery wagona) 


H 


CiBterna 


Panels (doors) 


V 


Cold (ramea (hotbeds) 


Panels (light vehicle bodies) 




Colonnades 


Patterns 




Columns (porcbes) 


Picture moldings 




ConBervatorlea 


Porch work 




Conveyora 


Pumps 




Cornice 


Refrigerators 




Covers (laundry macbinea) 


Road rollers 




Crating 


Roofelats (light vehicle beda) 




Decking 


Sash (Btorm) 




Discs (laundry macbinea) 


Screen doors 




Door trames 


Siding 




Doors 


Signal devices 




Drawera (bottoms) 


Silos 




Drawers (ends) 


Spindles 




Drawer sides (furnttnre) 


Spraying apparatus 




Dropboarda (poultrj) 


Statrwork 




Duat arrester parte 


SLarchers (laundry) 




Electric cars (Interior work) 


Staves (oil tanks) 




Feed mills 


Staves (water tanks) 




Finish (boats) 


Stepping 




Flxturea (bank) 


Store fronts 




Fixtures (soda fountains) 


Tanka 




Fixtures (store and office) 


Tanks (water closets) 




Flasks 


Towers (tanks) 




Flour mills (machine parts) 


Trunks 




Frames (vapor balh tubs) 


Tubs (laundry) 




Frames (window tents) 


VftU 


J^ 
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Vat8 dinesar) 
W&Bhera < b^dranllc) 
WasblDg machines (hand) 
Water closeU (unexpoMd 

parts) 
Water pipea 



Well machinery 
Well tubfns 
Window frames 
Window screens 
Windmills 
Wringers (laundry) 



» 



DOGWOOD 

Dogwood (Comus ftorida) is very hard, he&yy, 
close-grained, and wear-resistant, and is used 
in places where hard service would quickly 
destroy softer woods. As brought out else- 
where, the limited supply of dogwood is nearly 
all CMismned in the manufacture of shuttles for 
the great cotton mills of the East 

Dogwood is also used to some extent for small 
handles, mauls, spindles, wedges, and mine rol- 
lers. 

DOUGLAS FIR 

Douglas fir (Pscudotsuga taxifolia) is an 
interesting timber because there is more of it 
than any other species in the United States, the 
greater proportion being in the northern Eoeky 
Mountain and Pacific States. With the excep- 
tion of redwood, Douglas fir trees are larger 
than any other in our forests; and they are 
capable of yielding timbers of practically any 
length and size desired. 

The wood of Douglas fir is of medium weight, 
strength, stiffness,- and toughness among the 
softwoods. It is used for the same general pur- 
poses as Southern yellow pine; and specifii 



I 



I 
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tions for structural timbers often carry the two 
woods on the same basis. 

More than half of the total output of Douglas 
fir lumber goes into general building operations 
and heavy construction. The more important 
factory uses reported are indicated in Table 80. 

TABLE 80 

Factory Uses of DongLu Fir 
Purpose Percent 

Mill Worh 87 

TaakB and SUos 4 

Car Construction 4 

Ship and Boat Building 2 

Pampa and Wood Pipe 1 

Other Ueeo 2 

Total 100 

More specifically Douglas fir is used for: 

Boats <beamB, cabins, decking, finish, frames, keelsons, 
knees, masts, planking, spars, stems), boxes, bridge timbers, 
Itrooin handles, car construction, cement pipe Jackets, columnB, 
crates, crossarms, decoy ducks, dump cars, elevator equipment, 
and mission furniture, mirrors, spring frames, tables), fencing. 
fixtures (backs, counters, facings, shelves), furniture (book 
cases, cabinets, chairs, cots, couch frames, drawers, kitchea 
foundry flasks, gutters, hop baskets. Interior work (casing, 
ceiling, finish, fioorlng, moulding, stair work, veneered doors, 
wainscoting), ladders, musical instruments, panels, patterns, 
paving blocks, pulleys, refrigerators, rug poles, saddles, sasb 
knd doors, silo and tank stock, slack and tight cooperage, sut^- 

I veyors' stakes, turnery, veneer, vehicles, washing machines, 

KTindmlll parts, wood stave pipe. 

ELM 

There are several species of elm in the United 
ptates, by far the most abundant being the com- 
Bon or white elm (Ulmus americana). Other 
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elms are rock or cork elm (Ulmus racemosa); 
slippery or red elm (Ulmus pubescens) ; cedar 
elm (Ulmus crassifoUa) of the South; and wing 
elm (Ulmus alata), which is most common in 
Texas. 

White elm is among the lighter of the hard- 
woods in weight, is not so strong as many of 
them, and is not very hard. It is, however, a 
tough, fibrous wood of varied usefulness. Rock 
elm is heavy, hard, tough, and strong ; and ranks 
next to hickory for many purposes, especially 
in the line of vehicle manufacture. Slippery 
elm is somewhat darker in color than white or 
rock elm, and is about midway between these 
two woods in mechanical properties. Wing and 
cedar ehn are used for the same general pur- 
poses as white elm. 

TABLE 81 
Factory Uses of Elm 
Purpoae P«r C«at 

Boiea and Crates E9 

Furniture and Fizturee 

Vehicles 

Woodenware and Novelties 

Muelcal loBtruments 

Refrigerators and Kltcben Cabinets 

Agricultural Implements 

Trunks and Valtaei 

MIU Work 

Sporting and Athletic Goods 

Handles 

Other Uses 

Total XOO 

The statistical reports do not distinguish 



I 
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between the various elms. The combined uaes 
are summarized in Table 81. 

Uses reported for white ehn are: 



Antomoblla bodies 


Mission furniture 


Auto mobile doors 


PallB 


B&lla 


Peavy handles 




Pews 


BftBkeU 


Planoe 


Buket bandies 


Plkepoles 


Bicycle rlma 


Potato crates 


BtUlard tables 


Power-pump skids 


Bobsleds 


Press racks 


Boiea 


PrinUrs' cabloeU 


Busbel measures 


Pulpits 


Cant'hook baodles 


BefrlKeratora 


Cano«-boat bottom boards 


Riddle rims 


Chairs 


Roll -paper cutters 


Ctaalr bottoms 


Root cutters 


Cheeaeboi rlma 


Seed cabinets 


CommunloD tables 


Shipping baakeU 


CraUng 


Showcases 


Cultivators 


Sieve rims 


Doubletrees 


Singletrees 


Draw stops 


Slelgb runners 


Ereners 


Spraring machines 


Flsb backs 


Stone boats 


Flooring 


Store fixtures 


Poldinc machlnu 


Tanner liquor logs (pipe) 


OrApples 


TOJB 


Hud slAds 


Trnoka 


Boopt (eollsd) 


Tubs 




Wall cases 


Hnba 


Washboards 


Ice chests 


WashlnE-macblne parts 


Interior Snlsh 


Waste baskets 


Kitchen cablneU 


Wheel barrowB 


Ladders 


Woven boxes 


Rock elm is used in 


the manufacture of: 


A»rlcaItMr»l Implemants 


Bentwood 


AutomobUe bodies end Hate 


Boxes 


Balle 


Crating 
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Doubietreee (plow Mid h^r- 

Dowels 

Bvenen (plow and barrow) 

FMd cutters 

Bandlea 

Ha J loader parts 

Hounds (vehicles) 

Hoppers 

HorlEODlal bars 

Hubs (light vehicle wheels) 

Interior dnlsli 



Ladders 

Machine bandies 

Platrorma 

Posts (seat) 

Rims (trucks) 

Rockera (chairs) 

Singletrees 

Sleigh runners and bodies 

Stirrups 

Trunks 

Trunk slats 

Wbeel barrows 



EUCALTPTtTB 



The eucalyptus family h a native of Austral 
A number of species were early introduced intff 
California, and more recently considerable plan- 
tations of eucalyptus have been established in 
that State. The one commonly planted is the 
blue gum (Eucalyptus globulus), although the 
wood of this species is said to have fewer desir- 
able qualities than that of some other less widely 
planted eucalyptus. 

Eucalyptus wood is generally very hard, 
heavy, tough, and strong, even surpassing hick- 
ory in some respects. However, it is much more 
difficult to season without serious warping and 
checking than is any other wood used in this 
country. Much of this difficulty is apparently 
due to the fact that practically all the eucalyp- 
tus lumber so far manufactured in the United 
States is necessarily produced from young trees 
of extremely rapid growth. The wood of the 
large, matiire, native Australian eucalyptus is 
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Baid to work much better than that from the 
young planted trees in this country. 

Unfortunately, unscrupulous promoters whose 
object has been to sell stock in eucalyptus com- 
panies have disseminated a vast amount of mis- 
leading information about the properties of the 
wood and the fabulous returns to be expected 
from eucalyptus plantations. Only a small 
amoimt of eucalyptus lumber is manufactured, 
and the uses for it are chiefly as shown in 
Table 82. 

TABLE 88 
Factory ITaea of EncAlTptoa 
Purpose Per Cent 

Sblp aad Boat Building 80 

Vehicles 18 

Agricultural Implements 3 

Furniture 2 

Mill Work 1 

Macblae Construction 1 

Other Ubob 1 

Total 100 

FIB 

Under this heading are grouped the true firs 
of the botanical genus Abies, Douglas fir, which 
is known by a wide variety of names, is a dis- 
tinct genus, and not a fir at all ; neither does it 

,ve much in common with the true firs since 
it is much heavier and stronger than these 
■woods. 

Of the various true firs, the most important 



an LUMBEB AND ITS USES 

TABLE as 
F)Mtoi7 Uses of Fir 

RBD FIB 

PnrpoM P«rG«it 

Boxes and CratM 72 

MUl Work 28 

ToUl 100 

ALPINB FIB 

Boxes and Crates 62 

MIU Work 88 

Bxoelsior 8 

Other Uses 2 

Total 100 

BALSAM FIR 

Boxes and Crates 76 

Mill Work 20 

Car Construction 1 

Refrigerators and Kitchen Cabinets 1 

Woodenware and Noyelties 1 

Other Uses 1 

Total 100 

WHITE FIR 

Mill Work 72 

Boxes and Crates 27 

Other Uses 1 

Total 100 

are the balsam fir (Abies bdlsamifera) of the 
Northern States; the white fir (Abies concolor) 
of the Rocky Mountain and Pacific Coast region ; 
the Alpine fir (Abies lasiocarpa), which grows 
in high altitudes in the Western mountains ; the 
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jljoble fir (Ahies nobUis), which is most abundant 
<hx Oregon; and the red fir (Abies magnifica) of 
California. The balsam fir of the East, and the 
Alpine fir of the West, are small trees of very 
|Hunilar character. The white, noble, and red 
ffirs are among the large trees of the regions in 
fwhich they are found. The wood of all the firs 
i|b very light in weight, soft, not strong, brittle, 
iand even-grained, with no great variations in 
^keiture. The firs are not largely sawed at pres- 
tot. Fir lumber is chiefly used for boxes and 
icrates, for which purpose the light weight and 
iBoftness especially fits these woods. The fira 
^also furnish much material for wood pulp. 
[ So far as reported, the factory uses of the firs 
Mxe summarized in Table 83. 
I The noble fir is used for the same general pur- 
poses as are the other true firs. 
I Uses reported for balsam fir include : 

■oxM PrameB (door) 

Soxes (berrlng) Framea (window) 



totM 


Ironing-table tops 


tooM (packtDE) 


Molding 


luea (aardlneB) 


Retrlgeratora 


MllDg 


Sash 


JUpboardB 


Sheathlns 


loth boards 


Shooka 


'ratea 


Siding 


)airr Boppllea 


Snlt-caaa tiuatm 


PloorlDg 


Trim 




BT.ACK GUM 



Black gum (Nyssa sylvatica), although gener- 
IftUy called "gum," is in no way related botanic- 



I 
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ally to red gum. It is a member of the same 
genus as tupelo, and much of it is included in 
the statistics of that wood. 

Black gum is somewhat heavier than red gum. 
The wood is moderately strong and stiff, tough, 
and very difficult to split — properties which are 
often desirable. Separate uses reported for 
black gum are in the maiiufactiire of: 



Basketfl 


MftUlB 


Berry cupi 


Mine rollers 


Boxes 


Paving blocks 


CondutU 


Ox yokes 


CbuckB 


ReshipperB Cbottle cratea) 


Hoppen 


Rollers (boats) 


Hubs 


Rug p-les 


Keels 


Table legs 


Lard dlsbea 


Veneer barrels 




BED GUM ■ 



I 



Red gum (Liquidnmbar styracif.ua) is one 
the softer hardwoods of medium weight and 
strength. It has a good figure and a reddish 
heartwood that make it useful for many pur- 
posea Red gum works easily and is fairly 
tough; so the lower grades are in large demand 
for boxes and crates; while the figured wood, 
properly stained, gives perhaps the closest dup- 
lication of Circassian walnut obtainable with any 
timber. Stained differently, red gum is also 
much used to give mahogany effects. 

In addition to being the wood most largely 
used for slack barrel staves and heading, the 
statistical reports give the infoi-mation embodied 
in Table 84, upon the other factory uses of red 
gum. 



I 
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^F TABLE 84 ^| 


^H Factory ITses 


or Red Gum ^H 


^B Purpose 


Per Cent ^H 


^V Boxes and Crates 


■ 


■ Mill Work 


■ 


^B Puralture and Fixtures 


■ 


H VeUctes 


■ 


H Pulleys and Convefors. 


■ 


H Sewing Machlnee 


■ 


H Refrigerators and Kitchen Cabinets 3 ^H 


^U Agricultural Implements 


^m 


^M Musical Instruments . . 


■ 


^1 Wooden ware. Novelties, 


Mr- 1 ^H 


^1 Picture Frames and Moldings 1 ^^| 


H Otber Dses 


_i ■ 


■ Total 


^M 


Eed gum and sap gum (the sapwood of red ^M 


gum) enter to some extent iato the manufacture ^M 


of the following articles : ^H 


Alfalfa grinder parts 


Chair frames (upholstered ^^M 


Ballot boxes 


^H 


Barrels (veneer) 


Chairs ^^H 


Baskets (fruit) 


Chairs (folding) ^H 


Baskets (vegetable) 


Chairs (kitchen) ^H 


Berry cups 


Chairs, official (lodge fur- ^^M 


Bookcases (exterior work) 


^H 


Bottom boardB Cplano) 


Chairs (parlor) ^H 


Bottoms (beavy vehicle 


Cheese boxes ^^M 


aeata) 


China closets (extension) ^^M 


BoxboardB (dump carta) 


Cigar boxes ^^M 


Boxes 


Cigar wheels (wheel-of- ,^H 


Boxes (deliver)' wagons) 


chance) ^^^^M 


Boxes (veneer) 


Coffee drums ^^^^^^H 


Boxes (wire bound) 


Columns ^^^^^H 


Box Bhooka 


Commodes ^^^^^^H 


Brush blocks 


Consoles ^^^^H 


Cabinets 


Cooperage stock (elack) ^^| 


Carvings 


Cooperage stock (tight) ^H 


Caskets 


Corn graders ^^M 


Casing 


Cradles ^M 


Cattle guards (railway cars) 
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Crating 


Music cabinets (exterior) 


Cultivator handles 


Neck yokes (cultivator) 


Cupboards (badclng) 


Ornaments (furniture) 


Cupboards (kltcben) 


Packages (vegetable) 


Curtain poles 


Panels (light vehicle bodies) 


Desks (bouse) 


Panels (veneered) 


Desks (office) 


Parlor cabinets (Inside work) 


Dining tables 


Pedestals 


Drawer bottoms 


Pens 


Dressers (exterior) 


Piano benches 


Egg cases 


Picture moldings 


Elevator cars 


Poste (Btalrworks) 


Eraser blocks (blackboard) 


Reed organs (Interior parts) 


Fanning mills 


Heed organs (exterior) 


Faucets 


Refrigerators 


Fixtures (bank) 


Resbippers (boxes) 




Rims (guitars) 


Fixtures (store and office) 


Runners (sletghe and sleds) 


Flour mllle (machinery 


Saddletrees 


parts) 


SandboardB (heavy vehicles) 


Pol dins beds 


Scale parts (platform scale) 


Frames (coucbes) 


Screen doors ^H 


Frames (davenports) 


Seats (water closets) ^H 


Pramea (lounges) 


Seed-cleaner parts ^H 


Furniture (exposed) 


Selt-teeders (threshing ^M 


Furniture (Interior work) 


machines) ^M 


Game traps 


Sewing machine parts ^M 


□rain weighers 


Sideboards (built In) ^ 


Guitar bodies 


Sideboards (exterior work) 


Handles 


Sideboards (Interior work) 


Handrails (stalrwork) 


Signs (adverUsIng) 


Hay-baler parts 


Singletrees (cultivators) _ 


Hobby horses 


Small gun stocks ^M 


Interior finish 


Sofa frames (upholstered fur- H 


Ironing boards 


nlture) H 


Kitchen cablneU 


Spigots ^M 


Kitchen cabinets (backing) 


Stepping (stalrwork) ^| 


Lawn swings 


Tables ^M 


Legs (incubator) 


Tables (extension) ^^^^H 


Library cases 


Tables (kitchen) ^^^^| 


Lining (Inside coat boxes) 


Tables ^^^^^| 


Litter carrier parts 


Tabourets ^^^^^^| 


Manure spreaders 


Tanks (water closets) '^^^^H 


Mop handles 


Thresher ^^^^^^H 


Uotdlnga (piano) 


""■■■■""li 
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Trimmings (piano) 

Trunks 

T7pe cab f nets 

V&ne slats (windmill) 

Teh let e bottoms 

Vending machines 

Vending machines (matches) 

I Veneer doors 



Wardrobes (exterior work) 
Wardrobes (Interior work) 
Washboards (laundry) 
Washing machine parts 
Weather stripplnga 
Whoel slats (windmill) 
Window screens 
Woo den ware 



HACEBEBRY 

Ha(dtberry (Celtis occideyitalis), although not 

an abundant forest tree, has a wide range ; and 

small quantities are manufactured into lumber 

, and also into cooperage. The wood is heavy, 

I moderately hard, strong, and tough. In prop- 

I erties it is most like white elm, while in appear- 

an<3e the Imnber resembles ash. 

Statistical reports do not distinguish between 
the ordinary hackberry and the Southern form 
[ or sugarbeny (Celtis mississippiensis). 

TABLE BS 

Factory Uses of Hackljerry 
Purpose Per Cent 

Mill Work 39 

Boxes and Crates 28 

Woodenware and Novellies 13 

Vehicles 9 

Furniture and Fixtures 7 

Saddles and Hames 4 

Total 100 



Specific uses repoi-ted for hackberry include: 

BnggT bodies, cart trees, tarm Implements, handles, furnl- 
ivre. hoe handles, interior Qnish. kegs, rakes, saddle trees, 
Vctalr rails, steps, table lega and tops, tubs, wagon parts. 
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The Louisiana factories use sugarberry for: 

C&r Qulsb, luralture, raUlng. Block cooperage, atair atepi, 
t&ble frames, tool handlee, and vehicle bodies. jH 



HEMLOCK 1 

Commercially, there are two important spe- 
cies of hemlock — the Eastern hemlock (Tsuga 
canadensis), which is most abundant in the Lake 
States, West Virginia, Pennsylvania, New York, 
and New England; and Western hemlock 
(Tsuga heterophylla), the largest stands of 
which are in the Pacific Northwest. 

The Eastern hemlock is among the lighter 
woods in weight, fairly stiff and strong, and 
tougher than most softwoods. The Western 
hemlock is heavier, stronger, and stiffer than the 
Eastern, and, in mechanical properties, rather 
closely approaches Douglas fir. A large pro- 
portion of the hemlock lumber goes directly 
from the sawmill into general building opera- - 
tions. 

Without distinction between species, 

TABLE 88 
Factory TTsea of Hemlock 

Purpose Per cent 

Mill Work 6S 

Boxes and Crates 19 

Car Conetructton S 

Furniture 1 

Trunks aud Vallees 1 

RefrlKeratora and Kitchen Cabinets 1 

Other Uses 4 



L 



Total.. 



.109 
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reports indicate the factory uses of hemlock as 
given in Table 86. 

More specifically, 
the manufacture of 



Eastern hemlock enters into 
the following articles: 



Refrigeralora 

Saeh 

Seed boxes ( machineB) 

Shop patterns ( boats) 

Siding 

Signs 

SIlOB 

Tobacco caaea 

Trunks 

Tuba 

Vehlclea 

Washboards 

Well macblne parti 

Window frames 



Bakers' macblnerr 
Beamboiea (nelgbing 

Boat parte 

Car decking 

Car doors 

Crating 

Plaska 

Flooring 

Ice bozea 

Interior flnlah 

Falls 

Piano boxes 

Portable farm forges 

According to the Oregon and Washington 
reports, Western hemlock is used on the Pacific 
Coast for: 

Boat fin lab, boxes, caskets, cooperage, crates, flxturea 
(drawers, shelves), furniture (backing, couchea, kitchen table 
tops), interior work (casing, celling, flnlah, Qoorlng, mouldlngt 
vainacottng), pulp, sash and doors, screena and veneer. 

HICKORY 

There are a number of species of hickory; hut 
those of greatest commercial importance are 
five, as follows: Shellbark (Eicoria laciniosn), 
shagbark (Hicoria ovata), mockernut (Hicoria 
dlha), bittemut (Hicoria minima), and pignut 
(Hicoria glabra). The pecan (Hicoria pecan) 
is also a hickory, and is used to some extent for 
the same purposes as the other species. 
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The hickories, -with the exception of black 
locust and osage orange, are the heaviest, strong- 
est, and toughest of our native woods. It is the 
remarkable toughness of hickory, and its ability 
to withstand shocks, that make it the wood above 
all others for vehicle work. 

All the hickories are used in the manufacture 
of vehicles, handles, and other articles where 
strength and toughness are the main considera- 
tion; but pignut perhaps possesses these prop- 
erties in greater degree than any of the otheri 
species. 

The factory uses of hickory are indicated in 
Table 87. 

TABLE 87 

Factor; raea of Hlckorr 
Purpose Per Cent 

Vehicles 61 

Handles 31 

Agricultural Imptemente 3 

Sporting and Athletic OoodB 1 

Other UfleB 4 

Total 100 

A great deal of hickory, instead of being man- 
ufactured into lumber, goes in bolt form directly 
to the factory in which it is to be fashioned into 
some useful article. According to the reports, 
hickory enters more or less into the construc- 
tion of: 

A^lcultural Implemente BaeebBlI bats 

Axles (light vehtclea) Binder parts 

BaahetB Board rules 



I 
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Bottoms twagon boxes) 


Neck jokes (vehicles) ^^^^H 


Brake bars 


Patterns ^^^^^H 


Cablaet work 


Pike poles ^^^^H 


Calking bammers 


Pins ^^^^H 


Canea 


Picture molding ^^^^^H 


Car repairing 


Picker sticks ^^^^H 


Car conalructlon 


Pick handles ^^^^H 


Carvinga 


Pltmana (farm Impleroents) ^^| 


Chairs 


Plow beams ^^M 


Corn binder parta 


Plow bandiea ^H 


CrooBbara (light vehicles) 


Poles (light vehicle) ^^^^^H 


Crutches 


Rake ^^^^^H 


Cultivator hand lea 


Refrigerators ^^^^^^H 


Doubletrees 


Re vol Ting rakea ^^^^^^H 


DowelB 


Rims (automobile wheels) ^^H 


Evenera (farm Implements) 


Rime (vehicle wheels) ^H 


Felloes 


Road-scrapers ^^H 


Freight cara 


Shafts (vehicle) ^^^H 


Gear woods (light Tehlctes) 


Singletreea ^^^^^H 


Oolf BtlckB (handles) 


Sledge handles ^^^^H 


Hammer handles 


Small handles ^^^^^H 


Handles 


Spokes (automobile) ^^H 


Handles (broom) 


Spokes (light and heavy ^^M 


Handles (edge tools) 


vehicles) ^M 


Har baler parts 


Spring bars (light vehicles) ^H 


Hay loader parts 


Sucker rods ^^M 


Header parts 


Threshing machines ^H 


Hounds (heavy vehicles) 


Tongues (tight vehicles) ^H 


Ladders 


Tongues (wagon) ^^M 


Ladder rungs 


Tongues (wheel scrapers) ^H 


Log rules 


Trapeze (gymnasium) ^^H 


Machinery handles 


Trucks ,^^^H 


MaUets 


slats ^^^^^H 


Manure spreader parts 


Turnings ^^^^^^H 


Maul bandies 


Wagon ^^^^^H 


Molds (brick) 


Wagon Jacks ^^^^^^^M 


Neck yokes (Implement) 


Wblffletreea ^^^^H 


Neck yokes (plows) 


Windmill rods ^^^^^H 


^ HOLLY '^^M 


H HoUy (Hex opaca) is a tough, close-graJBed ^M 


^wood of ivory-like appearance, which makes it ^| 


■ especially valuable for 


inlay work and in the ■ 


^manufacture of many 


small articles. Since ^fl 
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holly trees are neither large nor abundant, only 
small quantities of this wood are available. The 
factory uses reported are indicated in Table 88.j 

TABLE 68 
Factorj Uses of Holly 

Purpose Per Cent 

Woodeoware and NOTeltles 69 

BruBbee 24 

Musical Instruments 4 

Other Uses 3 

Total 100 

HOBNBEAH 

Hornbeam or ironwood (Ostrya virginianaM 
is one of the heaviest, hardest, and tougheaf 
American vFoods, ranking very closely to the" 
hickories in these respects. It is not available 
in such large quantities as the hickories, but is 
used for much the same purposes, as Table 89 
indicates. 

Specific uses for hornbeam includes axles, fel- 
loes, tongues, levers, canes, umbrella sticks, and 
whipstocks. 

TABLE 80 
FRCUirj Uses ot Hombcttm 
Purpose Per Cent 

Handles G S 

Vehicles 21 

Mill Work 8 

Furniture Z 

Woodenware and Novelties 2 

Other Uses 4 

Total 100 



I 
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LAfiCH 

See Tamarack (page 305). 

LAUREL 

Laurel (Kalnda latifoUa) is a ftne-grained 
hardwood, produced in small quantities in the 
Southern mountains. It is nearly as hard as 
dogwood, and as heavy as white oak. It is not 
available in large sizes nor in great quantity; 
but such factory uses as are reported for the 
small amoimt consumed are as indicated in 
Table 90. 

TABLE 90 

Factory Uses of Lftnrel 
PuTiKiao Per Cent 

Ship and Boat Building 06 

Purnlture and Fixtures 19 

Brooms and Car pet -Sweepers 7 

Woodenware and Novelties 6 

Other Uses 2 

ToUl 100 

The California laurel (XJmhellularia califor- 
lucaj, or myrtle, is not very abundant, but is 

led on the Pacific Coast for the manufacture 

|»f interior finish, fixtures, furniture, musical 

nents, pilot whet's, turnery, and novel- 



LOCTJST 

There are two native locusts found in the 

Sastem States — the honey locust (Gledxtsia 

^triacanthos) and the black locust (Eohinia 

paeudacada). The honey locust is not abun- 
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dant, however; and so, while possessing many I 
desirable qualities in the way of strength and | 
hardness, is little used. 

Black locust and osage orange closely com- ] 
pete for the honor of being the heaviest and 
strongest American woods. In other respects 1 
they split even, for osage orange is the tougher, 
and black locust the stifEer. Both shrink less | 
in seasoning than almost any other wood, either 
hard or soft — which is also an extremely desir- 
able quality. 

Black locust finds by far its largest use in the! 
manufacture of insulator pins and brackets, 
with a small amount used for mill work, in ship 
and boat building, and for vehicles. In ship 
and boat building, black locust is valuable for 
tree nails, for the ancient method of holding two 
pieces of wood together by means of a wooden i 
pin or nail has, for some purposes, not beenl 
improved upon. 

TABLE ei 
FACtor; Uses of Loctut 

Purpoae Per Cent 

iDaulator PIni and Brackets 90 

Mill Work 3 

Ship and Boat Building 3 

Vehlelea 2 

Other Ubcb 2 

Total 100 

Black locust is also used for patterns, chucks,! 
hubs, turnery, tmnnels, and spokes for boafel 
wheels. 
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Some of the small amount of honey locust 
manufactixred is used in furniture, millwork, 
balusters, newels, and molding. 

MAGNOLIA 

Two species of magnolia are cut for lumber 
to some extent in the Southern States, in addi- 
tion to the cucumber tree previously mentioned. 
These are the evergreen magnolia (Magnolia 
foetida) and the sweet magnolia (Magnolia 
glauca) or bay tree. Most of the magnolia lum- 
ber, however, is made from the evergreen mag- 
nolia. 

Magnolia wood is of compact structure, light, 
soft, easily worked, with a satiny luster, and 
creamy white to light brown in color. It goes 
to market with yellow poplar, as well as under 
its proper name. Such separate factory uses of 
magnolia as are reported are shown in Table 92. 

TABLE 92 

Factory Uses of Magnolia 
Purpose Per Cent 

Boxes and Crates BS 

Furniture and Fixtures 8 

Ulll Work 2 

Tobacco Boxes 1 

Other Uses 1 

Total lOO 

More specific uses reported for magnolia 
include : 

Sar fixtures Boxes 

Bed-room suites Broom handles 

BoaU Brushes 
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Cabinets 


Purniture 


Car ahoathing 


Interior Qnlsb 


Cotton gins 


Molding 


Chlaa closetB 


Ox yoksB 


Door paoeli 


Basb 


DreBBere 


Tables 


Bks cases 


Wagon boxei 


Bicalslor 


Wasb at&niU 



MAPLE 

Four species of maple are of commercial 
importance from the lumber standpoint. These 
are hard or sugar maple (Acer saccharum), red 
maple (Acer rubrum), soft or silver maple 
(Acer saccharinum), and Oregon maple (Acer 
maerophyllum). Hard maple is by far the most 
abundant and useful member of the group. 

The wood of hard maple is of moderate weight 
for a hardwood, strong, hard, and with good 
wearing qualities. Variations in structure and 
appearance due to peculiarities of growth give 
curly and bird's-eye effects which are much 
prized. The wood of soft maple is considerably 
lighter in weight, and not so strong or stiff as 
that of the hard maple. It has a good figure, 
and is used for many purposes. Red maple is 
about midway between hard and soft maple in 
weight and strength. In hardness, it is close to 
the soft maple; and in stiffness, not very far 
from the hard maple. Oregon maple is the only 
commercial maple on the Pacific Coast, and is 
the most important hardwood of that regioiL 
The wood resembles that of the Eastern maple^ 
and is used for the same general purposes. 



I 



I 



I mapleit J 

OSes. ■ 
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Hard maple is the maple used in the manu- 
facture of hardwood flooring and wherever 
strength and resistance to wear are the deter- 
mining qualities. 

In the wood-iusing industry reports, all the 
maples are grouped together with results shown 
in Table 93. 

^1 TABLE OS 

^B Factory Uses of Maple 

^f Pnrpow Per Cent 

H Util Work 34 

H Furniture and Fixture! 17 

^P Boies aod Crates 10 

H Boot aad Shoe FlDdlngB 8 

V Asrtcnltura.1 Implementa E 

W Maslcal InBtrumentB B 

P Handles 4 

Woodenware. Novelties, etc 4 

Vehicles 4 

Laundry Appliances S 

Other Uses 9 

Total 100 

These specific uses reported for hard maple 
indicate the great serviceability of this wood: 

Automobile benches Bobbins 

Aotomoblle bottoms Bobsleds 

Automobile gears Bolsters 

Adtomobfle sut>-floor8 Bowling alleys 

Axlea Bowls 

Bacgen Boxes 

Baaeball bftts Bread boards 

Baskets Brewers* chips 

Bean pickers Broom handles 

Bicycle rims Brnsb backs 

Billiard cuaa Brush handles 

BlUtard rings Built-up panels 

Blueprint frames Butcher blocks 
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Butter boxei 


FancetB ^^^^^^H 


Butter ladles 


cutters ^^^^^H 


Butter moldi 


Feeders ^^^^^^H 


CameraB 


Flooring ^^^^^H 


Canes 


Pumltnro ^H 


Cant-book bandies 


Games ^| 


Cor-gallowfl frames 


Oas-englne skids ^H 




Olrts ^M 


Carrom cues 


Go-carts ^H 


Carrom rings 


Grain doors ^H 


Caster rollers 


Grain separators ^H 


Cattle guardfl 


Grllla ^H 


Center wheela 


Guitars ^^| 


Cbair bottoms 


Hand care ^^^^B 


Chair rods 


Handles ^^^^M 


Checkers 


Handspikes ^^^^^^H 


Churn daabers 


Hay balers ^^^^^H 


Clothespins 


Hay pressera ^^^^^H 


Coat hangers 


Hoop drums ^^M 


Coil bases (telepbone) 


HorUoDtal bars ^| 


Com buskers 


Hose menders ^H 


Corn planters 


Indian clubs ^| 


Corn ahellers 


Interior Snlsb ^H 


Costumers 


Kitchen cabinets '^M 


Cot frames 


Knobs (furaiture) ^^^^H 


Cranes 


cutters ^^^^^H 


Croquet balls 


Ladders ^^^H 


Croquet mallets 


Lasts ^^^^^H 


Culm pipe (mines) 


Lemon squeesen '^^^^H 


Cultivator handles 


Levers ^^^^^^| 


Curtain poles 


Log cars ^^^^^^1 


Dashboards 


Mallets ^^^^B 


Die blocks 


Mandolins ^M 


Die cases 


Mangle rollers H 


Dishes 


Manual training supplies ^M 


Dominoes 


Manure spreaders ^H 


Door knobs 


Meat boards ^M 


Doweb! 


Medicine cabinets 1^^ 


Drawer bottoms 


Mission furniture ^H 


Dumb-bells 


Omce Bxturea ^M 


Electrotype blocks 


Packlng-houae cutting tablm ^M 


Ensilage cutters 


Paddles ■ 


Extension stretchers 


Pails ^M 


Paotory trucks 


Paper cutters ^| 
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PsraBol tandlea 


steak mauls 


^^^1 


Parquetry floors 


Steering wheels 


^^^^H 


Patterns 


Stonecutters' malleta 


^^^^^H 


Peavy hand lea 


Stone boats 


^^^^H 


Pianos 


Store flitures 


^^^^^H 


Piano bridges 


Switch boards 


^^^^H 


Piano pin planks 


Table rims 


^^^^^H 


Piano plsyera 


Talking machines 


^^^^H 


Plow beuns 


Tanks 


'^^^^^H 


Pings 


Tanning drums 


^^^^H 


Plumbers' woodwork 


Tenpins 


^^^^H 


Porch swiDgis 


Threshing machines 


^^^^^H 


Portable sawmills 


Thresholds 


^^^^^H 


Potato masherB 


Tie plugs 


^^^^H 


Potato planters 


Timber grapples 


^^^^H 


Pulley spokes 


Tinners' mallets 


^^^^^1 


Pumps 


Tin-plate boxes 


^^^^^H 


Pusb cars 


Toothpicks 


^^^^H 


Backs 


Towel racks 


^^^^^H 


Railroad velocipedes 


Toys 


^^^^H 


Reed furniture (rods) 


Track gauges 


^^^^^H 


Refrigerators 


Track levels 


^^^^^H 


Riddles 


Trucks 


^^^^^H 


Road rollers 


Trunks 


^^^^H 


Roller pins 


Tubs 


^^^^H 


Rules 


Type cabinets 


' ^^^^^1 


Sawmill machinery 


Type cases 


^^^H 


Scythe snaths 


Umbrella racks 


^^^^H 


Self feeders 


Wall cases 


^^^^^1 


Separators (grain) 


Wall clocks 


^^^^H 


Sbeetloe 


Waahboarda 


^^^^H 


Showcases 


Washing machines 


^^^^^H 


Shredders 


Weighing machines 


^^^^H 


Skewers 


Wheelbarrows 


^^^^^H 


Sleighs 


Wind stackers 


^^^^^H 


Spindles 


Wooden bearings 


^^^H 


Spoke wedges 


Wood knobs (grilles) 


V 


Spool barrel* 


Wood type 


fl 


BpOODB 


Yardsticks 


I 


Soft maple is used 


in the manufacture of 


1 


Aoto framea 


Berry baskets 


^^^B 


Baby carriaees 


Boats 


^^^^H 


Ballot boxes 




J 
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Boiea 

Brooders (poultry) 

Broom biLDdl«B 

Butter bowU 

Carpet b weepers 

Chairs 

Coat hangera 

Corn planters 

Cot frames 

Cradles 

Cultivators (garden) 

Door trames 

Extension-table sides 

Fanning mills 

Piling cabinets 

Fixtures 

Flooring 

Fnrnlture 

Oraee set- d era 

Hall clocks 

Hand sleds 

Hb7 racks 

Ice boxes 

Incubators 

Interior Bnlsh 



Ironing boar da 

Kitchen cabinets 

Knobs ([urniture) 

Lap boards 

Lawn ewingfl 

Manual training suppliei 

Music cabinets 

Office ttxturea 

Parquet floors 

Pianos 

Piano be&chea 

Pumps 

Potato planters 

Reels (wire) 

Rerrlgeratora 

Boot cutters 

Signs 

Sleeve boards 

Table lops 

Tabourettes 

Tin-plate boxes 

Umbrella racks 

VehlcleB 

Velocipedes, railroad 

Wardrobes 

Woodenware 



Oregon maple is used on the West Coast for 
baskets, boat finish, building rollers, dollies, fix- 
tures (counter tops, grill work, mirror frames, 
show cases) , furniture (bookcases, chairs, daven- 
port frames, school furniture, spindles, tables), 
handles, interior work (finish, flooring), pul- , 
leys, saddles, tent toggles, and trunk slats. 

OAK 

Botanists recognize some fifty species of oak j 
in the United States, all but a few of wlu(jh 
attain tree size, while many are among the laig- 



COMMERCIAL WOODS 281 

est and finest hardwoods. With such a wealth of 
species, it is impossible to get statistics upon 
the consumption of the separate kinds with any 
degree of accuracy. Moreover, most of the oak 
is marketed under the general names of "white 
oak" or "red oak," without further specific dis- 
tinction. 

Of the white oak group, the most important 
are the true white oak (Quercus alba), bur oak - 
(Quercus macrocarpa) , post oak (Querciis 
minor), cow oak (Quercus michauxii), chestnut 
oak (Quercus prinus), overeup oak (Quercus 
Ijfrata), and Oregon oak (Quercus garryana). 
Of the red oak group, the most useful species 
are the true red oak (Quercus rubra), Texan 
oak (Quercus Texana), chinquapin oak (Quercus 
acuminata), yellow oak (Quercus veluHna), 
scarlet oak (Quercus coccinea), turkey oak 
(Quercus caiesbaei), Spanish oak (Quercus 
digitata), pin oak (Quercus palustris), shingle 
oak (Quercus imbricaria), and willow oak 
(Quercus phellos). The white and red oak 
groups supply about equal amounts of Ixunber. 
Two other important species which belong to 
neither group are live oak (Quercus virginiana) 
and California tanbark oak (Quercus densi- 
fiora). 

The wood of nearly all the oaks is heavy, hard, 
strong, and tough, with the characteristic figure 
which has always made oak a standard cabinet, 
furniture, finish, and flooring wood, in addition 



L. 
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AlUrt (church) 


Card tables ^^^H 


Art lampB 


Cases ^^^^^H 


Axe budlM 


Cases (railroad Ucket) ^^^^H 


B«ckgrouade (display 


Casing ^^^H 


windows) 


CaskeU ^^^^^H 


BsJI racks (pool and bllllardT 


Chair frames ^^^^^^H 


Baluslere 


Chairs ^^^^^| 


Barber chairs 


Chairs (adjustable) ^H 


Barber (urnllure 


Chairs (Invalid) ^1 


Bar fixtures 


Chairs (office) ^H 


Bars (wooden harrowa) 


Chairs, official (lodge room) ^1 


Baseboards 


Chairs (rolling) ^H 


Basket parts 


Chairs (stenographers) ^H 


Beams (plow) 


Cbeval mirrors ^H 


Beds 


CblCTonlers ^H 


Beds (cot) 


China closets ^H 


Beds (folding) 


Church pews ^H 


Billiard (Ubles) 


Cigar wheels (wbeel-of- ^H 


Binder parts 


^H 


Boat parts (row) 


Clay gatherers (machine ^H 


Bobsleds 


paru) ^^^M 


Bolsters (heavy vehicles) 


Cleats (wagon boxes) ^^^^^^| 


Bookcases 


Coffins ^^^^^H 


Book racks 


Colonnades ^^^^^^| 


Bottoms (baggage trucks) 


Columns ^^^^^^| 


Bottoms (delivery wagons) 


Consoles ^^^^^^H 


Braces (railway car Crames) 


Cores (veneer doors) ^^^^^^H 


Brackets 


Corn hinders ^^^^^^H 


Brake beams (heavy vehicles) 


Corn grinders ^^^^^| 


Brush blocks 


Costumers ^^^^^^| 


Buffets (exterior) 


Couches ^^^^^1 


Bumping posts (railroad) 


Counters ^^^^^^| 


Butter churn bodies 


Counters (store) ^^M 


Butter churn bottoms 


Cradles ^M 


Cabinets (dental) 
CablneU (filing) 


Cue racks (pool and billiard) ^H 
Cultivator handles ^H 
Desks (electric ewUchboards) ^H 


CablneU (music rolls) 
Cabinets (parlor) 


Desks (house) ^H 
Desks (office) ^H 


Cabinets (phonograph 


Disc drill parts ^M 


records) 


Disc harrow parts ^H 


Cabinets (toilet) 


Door frames (Ry. box cars) ^^H 


Cabinets (towels) 


Doors ^^^^^M 


Cabins (boats) 


Doubletrees (farm ^^^^^^H 


Capitals 


_ « 
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Parlor rockers 


Serving tables 


Parquetry Qooriag 


Sewing tables 


Paesenger care (tramee) 


Shanks (cultivators) 


Pasaeager cars (interior 


ShellB (drum) 


BnlBh) 


Sideboards (buillln) 


PedeatatB 


Sideboards (exterior) 


PedeBtale (tables) 


Siding (boats) 


Pew racks 


Sills (tbresbers) 


- Piano benches 


Singletrees (cultivators) 


Pt&no cases 


Singletrees (vehicle) 


Piano chairs 


Sleds (toy) 


Ptano playere (exterior) 


Sofa frames (upholstered 


Piano stools 


furniture) 


Pick handles 


Somnols 


Picture moldings 


Spokes (heavy vehicles) 


Pilasters Iplano) 


Spring bars 


Plate racks 


Spring blocks (Ry. tank cars) 


Plow beams 


Stacker parts (farm 


Plow handles 


machinery) 


Plow rounds 


Stands 


Plow parts (gang) 


Stands (Jardinieres) 


Plows 


Stands (lamps) 


Poles <llght vehicles) 


Staves (water tanks) 


Pool tables 


Steps (stairwork) 


Posts (railway car frames) 


Stringers (railway cara) 


Poets (slalrwork) 


Subscriber sets (telephone) 


Pulpits {church) 


Sulky plow parts 


Racks (bat and coat) 


Sweeps (farm machinery) 


Reaches (heavy vehicles) 


Sweeps (windmills) 


Reels (electric light wire) 


Switchboards (telephone and 


Refrigerators 


telegraph) 


Revolving chairs (office) 


Tables (cafe) ^^ 


Revolving chairs (parlor cars) 


Tables ^^^^^M 


RtmB (heavy vehicle wheels) 


Tables (extension) ^^^^^H 


Risers (stairwork) 


Tables (library) ^^^^1 


Road-scrapers 


Tables ^^^^^H 


Rocker frames (upholstered 


Tables ^^^^H 


furniture) 


Tables (writing) ^^^^H 


Sand boards 


Tabourets ^^^^^| 


Sash 


Tanks (brewery) ^| 


Screen doors 


Tanks (distilling) H 


Seats (water closets) 


Tanks (water ctoseU) H 


Sections (wheel-scrapers) 


Telephones ■ 


Seeder parts (farm 


Threshing machines ^M 
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Tettmect casea (church) H 


^M Tool ekMtB 


Wagoa boxea ^| 


^M Tool budkM 


WalnicoUns ^M 


^^m TT%n (Jeweirr) 


Wall caaea ^H 


^H TypetcablneU} 


Wardrobes (axtutor) ■ 


^^ TrpawrttM' cftblBCU 


Waahat&Dda ^H 


^^^^B Dubrollft nudt 


Water gstai V 


^^^^b Vfttt (dtetauag) 


Water wbwla ■ 


^^^H Tsti (ell] 


Well-dlgglDK machlnea ■ 




WlDdmlU paru ■ 




Window acreeni 


^m The red oaks are used in the manufacUire of: 


^H AcrlcsUnnl tmptoicoBta 


China doaeta 


^H Art lamp* 


Cbarch pewa 


^H Bmek cronndB 


Clock! 


^H BAli»t«n 


Clothea propa 


^^M Bu-ber Inrnltaro 


Com the 11 ere 


^H BUTOV bOZM 


ComieoB 


^H BaskcU 


CraUng 


^B Beda 


CottlTator baadlea 


^H BCBtVOOd 


Decking 


^H BUllvd UUw 


Diac harrow parts 


^B Boats 


Doora 


^1 Bob BMa 


Doable door* (farm 


^H BoUten 


ImplementB ) 


^1 Bottoou (wason) 


Drass (farm ImplemenU) 


^B Boxaa 


Dreaaora 


■ Bracketa 


Dreaslng tabl«a 


^P Braka ban 


Elevator flooring 


^K Backet BUna 




^H BngsT twwa 


File casM 


^V CabtaeU 


PUturoi (bank) 


■ Cabin part* 


PbttarM (barb«r ahop) 


H Car raaatnictton 


Plnnraa (diaplaT window) 


■ Can (mlM) 


Flxtnraa <aoda lonntaln) 


^^^ Car rapalrlai 


Floortns (hardwood) 


^^^ CaaiB« (bulldtac) 


Plaxatafli ■: 


^^H Caakata 


Folding beda ^M 


^^H Cbalr mmM (a»liolater«d 


Folding machlnea ^H 


^^^r rnnltoT*) 


Framea (conches) ^^M 


^V Clialra 


Framaa (daxenpoH) ^H 


^m Chain (offleo) 


Framea (light and heavr ^| 


^1 Chair Btoek 


Tohlde bodies) ■ 



P^^^^^^B"^^! 


^^H COMMEECIAL WOODS 287 | 


' Trames (opbolBtered parlor 


Plow rounds 1 


(urnlture) 


Plumbers' woodwork H 


Furniture 


Pokes (animal) H 


HallrackB 


Porch work H 


Ha J- loader parts 


Retrlgerators H 


Interior flnlah 


Bocker trames (upholstered ^H 


Kitchen cabineU (exterior) 


furniture) ^^^^B 


X^nn'dry appUaoees 


Sash ^^^H 


Lodge turaltare 


Sheathing ^^^^H 


Vantels 


SbowcaBes ^^^^H 


Uannre spreaders 


Sideboards (built In) ^^^H 


Mission farulture 


sideboards (exterior work) ^| 


Holding (stalrwork) 


Signs ■ 


Organ (pipe) cases 


Sling crossbars ^^^^H 


Organ actions 


Stirrups ^^^^H 


Organs 


Sulkr plow parts ^^^^H 


Parqnetr7 flooring 


Table legs , ^^^H 


Patterns 


Tables ^^^^H 


Piano benches 


Tables ^^^^H 


Piano cases 


Tables (writing) '^^^^H 


Piano parts 


Tabourets ^^^^^H 


Piano stools 


Tanks (water closetB) ^i^B 


Piano tope 


Trucks ^M 


Picture molding 


Tots J 


Planing roitt products 


Vehicles ^^^1 


■ Platforms (stalrwork) 


Veneer ^^^H 


Plow beams 


Wainscoting ^^^^^H 


1 Plow handles 


WashstandB ^^^^H 


Plow parts (gang) 


Woo den ware ^^B 


Oregon oak is used 


on the Pacific Coast in 1 


place of both white and red oak from the East, 1 


and especially for baskets, boats (frames, inter- | 


ior, finish, keels, ribs. 


sills), fixtures, furniture 1 


(cabinets, chair stock, table tops), handles, 1 


interior work, insulator pins, saddles, and | 


wagons. 


1 


The tanbark oak of California is an import- | 


ant source of tanbark 


m that State. It has not 1 


been much used for Imnber so far ; but, with the 1 


methods of cutting and seasoning adapted to a .m 

L J 
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hardwood, it will prove useful for many 
poses. 

OSAGE OBANaE 

Osage orange (Toxylon pomiferumj 
heaviest, hardest, and toughest American wood 
so far tested ; but in strength and stiffness it is 
somewhat surpassed by black locust. It is one J 
of the most durable woods, and fence-posts of l 
it give very long service. Because of the poor ^ 
form of the tree and its rarity in native condi- 
tion, except in a rather limited region in Okla- 
homa and Texas, not much osage orange lumber ^ 
is produced. The largest use is for wagon f el- ' 
loes for service in arid regions. Osage orange I 
is especially adapted to this purpose, because of 1 
the very small amount which it shrinks and itsJ 
great toughness. 

Such factory uses as are reported for osa 
orange are summarized in Table 95. 

TABLE 95 
Factory Cks of Osage Orange 

PurpoBs Per Cent 

Vehicles 8* 

Woodenware and NoTeltlea 9 

Car CoQfltructlon 8 

other Usea 1 

Total 100 

Osage orange is also used to some extent foi 
canes, clock cases, furniture parts, insulatoi 
pins, hubs, inlaid work, and mauls. 
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PERSIMMON 

The persimmon (Diospyros virginiana) is a 
member of the ebony family ; and its dark heart- 
wood resembles ebony in being very heavy, hard, 
and strong. Persimmon wood is very fine- 
grained, takes a high polish, and is extremely 
resistant to wear. For this reason, persimmon 
finds its largest use in the manufacture of shut- 
tles, along with dogwood. The process of man- 
ufacture for the latter is illustrated in Plate 32. 

The reported uses of persimmon are indicated 
in Table 96. 

TABLE 96 
Fsctory Uses of Persimmon 
Purpose Per Cent 

Shuttlea 82 

Boot aod Sboe FlndingG 11 

sporting and Athletic Goods 6 

Other UaeB 1 

Total 100 

PINE I 

The pines are found to some extent in almost 
every forest region, and, in total number of spe- 
cies, are as numerous as the oaks. They fur- 
nish nearly half of the annual lumber supply. 

There are two large groups of pines, as there 
are two main groups of oaks. These are the 
white pines and the yellow pines. Aside from 

tnmon white pine (Finns strobus), of 
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tured than of any other species in the United 
States, other important members of the white 
pine family are Western white pine (Pinus 
monticola), which is moat abundant in western 
Montana and northern Idaho; and sugar pine 
(Pinus lambertiana), of the Sierra region of 
California and southern Oregon. 

In the yellow pine group are longleaf pine 
(Pinus paUistris), shortleaf pine (Pinus echi- 
nata), loblolly pine (Pinus taeda), and Cuban 
pine (Pinus heterophylla), of the South; pitch 
pine (Pinus rigida), which occurs both north 
and south in the Eastern States ; Norway or red 
pine (Pinus reslnosa), of New England and the 
Lake States; jack pine (Pinus divaricata), of 
the Lake States; lodgepole pine (Pinus con- 
torta), of the Rocky Mountain region ; and 
Western yellow pine (Pinus ponderosa), from 
the Black Hills to the Pacific Coast. 

There are so many trade names applied to the 
pines without distinction of species that the 
reader is often confused. Much of the South- 
em pine goes to market simply as yellow pine; 
but the loblolly pine of the North Carolina- Vir- 
ginia district is called "North Carolina pine," 
while "Georgia pine" is a time-honored term 
for the longleaf pine of that State. "Arkansas 
soft pine" is a trade designation for the short- 
leaf pine of Arkansas. Some of the white pine 
and Norway pine in the Lake States is sold 
under the common name of "Northern pine.'* 
Western yellow pine is marketed under a variety 



I 
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TABLE Vt 

t 

VmcUaj Utes of Pine 

WHITE PINB 

Purpoie Per Cent 

MiU Work 49 

Boxes and Crates 86 

Car Construction 2 

Matches 2 

Rollers, Shade and Map 2 

Woodenware, Novelties, etc 1 

Caskets and Coffins 1 

Other Uses 7 

Tdtal 100 

SOUTHERN YELLOW PINE 

Mill Work 76 

Boxes and Crates 12 

Car Construction 8 

Agricultural Implements 1 

Other Uses 4 

Total 100 

SUGAR PINE 

Mill Work 66 

Boxes and Crates 40 

Musical Instruments 2 

Other Uses 8 

Total 100 

WESTERN YELLOW PINE 

Boxes and Crates 61 

Mill Work 47 

Other Uses 2 

Total 100 
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of names; but the most common designation, 
aside from "California white pine," is simply 
"Western pine," the tei-m applied in the Mon- 
tana-Idaho-Washington region. 

As will be seen from the comparisons in the 
chapter on properties of wood, the weight, 
strength, stiffness, and toughness of the pines 
are as varied as are the numerous species. The 
white pines are light in weight, soft, even- 
grained, and easily worked, being in this respect 
much like the spruces and cedars. Longleaf 
pine is the heaviest, hardest, strongest, stiffest, 
and toughest softwood, and, in these properties, 
ranks ahead of a number of the hardwoods. 
Between white pine and longleaf pine, the other 
pines offer almost every gradation in proper- 
ties. 

All of the pines are largely in demand for 
general building purposes. In addition to these, 
the statistical reports furnish the data summar- 
ized in Table 97 as to the factory uses of white 
pine, sugar pine, Western pine, and Southern 
yellow pine, the latter being made without ref- 
erence to species. 

The varied usefulness of the pines is still fuj> 
ther indicated by reporte of their consumption 
in the manufacture of the following articles: 



( 



I 



WHrrE PINE 



Agricultural Implements 
Actions (organ) 
Actions (piano) 
Actions (piano plafers) 



Automobile bodtea 
Balusters (porch) 
Bairel-st&rcbers (l&ii&dlT) 
Beehivea 



B^^^^^^H^^H 
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BeUoici (blackomlth) 


Feed mills ^M 


Bellows (r«ed organe) 


Fixtures (barroom) ^H 


BliDdB 


Fixtures (soda fountain) .^H 


Boat parU (row) 


Flooring (motor boats) ^H 


Bookcases (inside) 


Foundry flasks ^M 


Bottoms (wagon boxes) 


Frames (couches) ^^| 


Bottoms (water tanks) 


Frames (davenports) ^^^^H 


Boxes 


Frames (lounges) .^^^^^^H 


Boxes (organ) 


Freight cars ^^^^^H 


Boxes (piano) 


Furniture (Inside) ^^^^^H 


Boxes (yeast) 


Girdles ^^^M 


Box flbooka 


Oraln doors ^^H 


Brackets (cornice) 


Grain elevators ^H 


Brackets (porch) 


Horizontal folding doors ^H 




Incubators ^H 


Buckets 


Insulation (Ry. refrigerator ^H 


Cabin parts {boaU> 


cars) ^^H 


Cabinet work (unexpoMd) 


Interior finish ^^^^^^| 


CaplUls 


Keys ^^^^^H 


Cases (beer bottles) 


Kitchen cabinets ^^^^^^^| 


Cases (milk bottles) 


Ladders "^^^^^^H 


Cases (railroad tickets) 


Launch parts ^^M 


Cases (piano parts) 


Laundry machines ^^M 


Caskets 


(hydraulic) ^H 


Casting patterns 


LlnlDgB (Ry. box cars) ^H 


CbesU (organ) 


Log-car templates ^M 


Cblna cases (Inside work) 


Matches ^1 


Clocks 


Molding ^^^M 


Coffins 


Office fixtures ^^^^^^H 


Columns (porcb) 


Falls ^^^^^H 


Coops (poultry) 


Passenger cars ^^^^^^H 


Covers (door panels) 


Patterns ^^^^^^H 


Cores (Un-clad doors) 


Pharmaceutical packing oasea ^^M 


Cornices 


Picture frames '^H 


Com shellers 


Planking (boats) ^M 


Conches (bos) 


Porch columns ^H 


CraUng 


PorUble farm forgea ^H 


Cnpolss (foundry) 


Pumps ^H 


Deadwood (tank towers) 


Refrigerators ^H 


Desks (tank towers) 


Saddlery cutting boards ^H 


Door frames 


Sash ^M 


Doom 


Shredders ^^^^^H 


Blevator guide posts 


Siding ^^^^H 


DleTBtor platforms 


^^^^H 
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Bottoms (ligbt vehicles) 


Evenars (harrows) 


Boiboards (dump carts) 


Feed mills 


Boxbo&rda (wagons) 


PlDlsh (boats) 


Boxes 


Fixtures (laboratory) 


Box shocks 


Fixtures (office, cate) 


Brackets (cornice) 


Flag poles 


Brackets (Interior trimmings) 


Flasks 


Brackets (Dorch) 


Flooring 


Cablnett (denUl) 


Flooring (freight cars) 


Cabinets (Jewelrr) 


Flooring (rallwajr refrigerator 


Cabinets (toilet) 


cars) 


Cabinet work 


Flooring (scale platforms) 


Capitals 


Frames (box cars) 


Car Bills 


Frames (motor boat hulls) 


Cases (china) 


Frost boxes (windmills) 


Cases (medicine) 


Gears (heavy wagons) 


Casing 


Grain elevators 


Celling 


Grille work 


Climbing coles (gTmnaslum) 


Hand cars 


Cold storage rooms 


Handrails (stalrwork) 


Colonnadea 


Bar loader parts 


Columns (porch) 


Hay presses 


Consoles 


Hayracks 


Cores (veneer doors) 


Hay rake parts 


Cores (veneer panels) 


Head blocks (tank cars) 


Corn busker parts 


Header parts 


Com pickers 


Hydraulic Jacks (parts) 


Cotton pickers 


Ice boxes 


Covers (water tanks) 


Interior Qnlsh ^^h 


Cradles (tank cars) 


Ladders (extension) ^^^^^^H 


Cranes (flooring) 


Ladders ^^^^^H 


CraUng 


Lawn swings ^^^^^H 


Caltlvator parte 


Linings (box cars) ^^M 


Decking (freight cars) 


Linings (incubator bodies) ^H 


Docks (boau) 


Mantels ^M 


Dorrlck beams 


Moldings (InUrior Dnlsh) ^H 


Disc harrow parts 


Neck yokes ^H 


Dlsplar racks (rugs) 


Needle beams (railway ear ^^M 


Door frames 


frames) ^H 


Doors 


Newels (stalrwork) ^H 


Doors (rsilwa; box ears) 


Ornaments (furniture) ^^M 


Drill boxes (farm Implements) 


Panels (veneered) ^^M 


Elevator guide poets 


Passenger oars (frames) ^^M 


aneratort 


Pianos (Interior work) ^M 
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Pickets (fence) 


Silos 1 


Picture moldlnga 


Skids (engine) 


Platforms (tank towers) 


Stats (railway catUe cars) 


Plow parts (gang) 


Stacker parts (farm 


Poles (farm Implements) 


machinery) 


Poles <WBgDDS) 


Steps (Btalrwork) 


Posts (Etalrworb) 


Stringers (railway cars) 


Pump rods (windmills) 


Sulky plow parU 


Railway motor car parts 


Sweeps (teed mUls) 


Railway push cars 


Sweeps (water tanks) 


Refrigerators 


Tackle blocks 


Risers (atalrwork) 


Tanks (add) 


Road macfalnerr 


Tent poles 


Road tools 


Threshing machines 


Roofing (box cars) 


Tobacco cases 


Screen doors 


Tongues (binders) 


Seats (water closets) 


Tongues (cotton planters) 


Seed-corn driers 


Tongues (manure spreaders) 


Seeder boxes (farm 


Tongues (plows and 


Implements) 


cultivators) 




Tongues (wagons) 


wagons) 


Wagon dumps 


Sideboards (built In) 


WaEnscotiCg 


Side plates (railway freight 


Washing machines (batid) 


cars) 


Washing machines 


Siding (boi cars) 


(hydrauUc) 


Signboards 


Well-digging macUnet 


Signs (adTerUslng) 


Window framea 


Sills (railway cars) 


WlsdmlUs ^^m 


LOBLOLLY FINE ^^^| 


Agricultural Implements 


Car sldlQS ^^^^^| 


Balusters 


Casing ''^^^^H 




Ceiling ^^^^M 


Basket Bottoms 


ClapboarijB <^^^^^^| 


Blinds 


Cofflns ^^^^H 


Boat construction 


Conduits ^^^^H 


Boxes 


Cornices ^^^^H 


Boxes (coffee) 


Crating ^^^B 


Boxes (dry goods) 


Cross-arms ^M 


Box shooks 


Decking (freight cars) M 


Cabbage crates 


Doors fl 


Cabinets 


Door frames fl 


Car deoktog 


Duaaa«e (freight cars) S 
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Bscetfllor 

Fixtures 

Furniture backs 

Furniture (veneer cores) 

Flooring 

Flooring (factory) 

Flooring (trelgbt car) 

Grain doora 

Interior trim (house) 

Kjtchen cabinets 

Ladders 

Landing posts 

Lining (frelgbt cars) 

Holdings 

Newel posts 

Outer c&^es (casket) 

Panels (furniture aides) 

ParUUon 

Pllastera 

Poultrr coop (bottoms) 



Refrigerators 

Eoofers 

Sample cases 

Sash 

Screens (door) 

Screens (window) 

Siding 

Siding (freight cars) 

Sllos 

Stair rails 

Stair ways 

Store fronts 

Tanks 

Trunk boxes 

Vehlclea 

Wagon panels 

Wardrobes 

Window frames 

Wire reek 

Woo den ware 



^1 



Western white pine, sugar pine, and much of 
the Western yellow pine are used for the same 
general purposes as Eastern white pine. The 
first two are true white pines, while the sap- 
wood of the Western yellow pine resembles 
white pine in several respects. 

The uses of shoi^leaf pine are as numerous and 
diversified as those listed for longleaf and lob- 
lUy pine. 

YELLOW POPLAR 

Yellow poplar (Lirwdendron tulipifera) is a 
light, soft, fine-grained, easily worked durable 
wood in many respects much like basswood. It 
has a wide range of usefulness ; and, in addition 
to serving in its own proper form, yellow poplar 
is also much used as a backing for veneer of 
other woods. 
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The factory iises most largely reported : 
yellow poplar ai'e indicated in Table 98. 

TABliB 08 
FmetoTj Ums of Yellow Poplar 
PurpoM Per Cent 

Ull] Work 3S 

Boxea and CrBte« S4 

Furniture and FUtar«a 10 

Vebicles 

Uuilcal Inati-uments 

C&r Conatructlon 

BangB and Faucets 

A£rlcultara1 ImpleroeaU 

CukeU and ColDna 

Sewing Machines 

Woodenware and Novelties 

Tobacco Boxes 

Other Uses 

ToUl 100 

The following list of articles in the manufac- 
ture of wliich yellow poplar is used, gives a still 
better idea of the varied purposes which this 
wood serves: 



ActloDB (piano plBfers) 

Aeroplanes 

Agricultural Implements 

Automobiles 

Backs (wasbboards) 

Barber cbairs 

Baseboards 

Baskets (fruit) 

Bevel siding 

BllUsrd Ubiea 

BUsds 

Bookcases 

Bowling a11e;s 

Boxboarde (beavy vehicles) 

Boxes (veneer) 

Box sbooks 



Brusb blocka 

CarvlDKs 

Cabinets 

Car repairing 

Car construction 

Carpet sweepers 

Cart beds 

Cases (medicine) 

Csstng 

Csskets 

Celling 

Cburch furniture 

China clooeU (Inside) 

Cider mills 

Cigar boxes 



J 
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Cofflno 


Lodge furniture ^M 


Cornice 


Mandolin bodies ■ 


Corn shell era 


Mandolin necks ^H 


Cost u me re 


Matches ^H 


Cratea (trult and vegetable) 


Moldings (piano cases) ^M 


Crating 


Mueic cabinets (Inside work) ^H 


DeakB (liuide) 


Organ parts (Interior) ^^| 


Drawer bottoms (furniture) 


Organ pipes ^^M 


Doora 


Packages (fruit and vege- ^^M 


Egg caaea 


table) ^H 


Elevators 


Panels (automobile bodies) ^H 


EleTators (corn) 


Panels (vehicle bodies) ^M 


ETaporator pan sides 


Panels (veneered) ^^M 


Exterior finish 


Passenger cars (InWrlor ^^^^H 


Facia 


work) ^^^H 


FeedcDtter tables 


Patterns ^^^^^^| 


rixturea (bank) 


Pedeatala ^^^^1 


Fixtures (bar) 


Peela (bakers') ^^^| 


Futures (diaplar windows) 


Piano parts ^^M 


Fixtures (laboratory) 


Picture moldings ^^M 


Fixtures (store and office) 


Pipe organs (interior parts) ^^^^H 


Flooring 


Pool tables ^^^^H 




columns ^^^^^^^M 


parts) 


Pulpits '^^^^^H 


Framea (couctaea) 


Pumps ^^^^^^B 


Frames (davenports) 


Railway motor car parts ^^| 


Frames (lounges) 


Refrlgeratore ^^^ 


Frames (organ Interior) 


Rollers (farm machinery) ^^^^H 


Framea (upholstered furni- 


Sash ^^^^H 


ture) 


Screen doors ^^^^^^H 


Furniture (inside) 


Seats lautomoblle) ^^^^^H 


Goldleaf work 


Seats ^^^^H 


Guitar bodies 


Seats (carriages) ^^H 


Oultar necks 


SeaU (water cloaeta) ^H 


Handles 
Header parU 
Hoppers 
Interior finish 


Seeder boxes (farm Imple- ^^M 

menta) ^^M 

Separator aides (threshers) ^H 


Ironing-boards 


Sewing machine parts ^^M 


Keels (boats) 


Sideboards (built in) ^H 


Ladders 


Siding (grain grinders) ^M 


Laundry macbinea (hand) 


Siding (By. refrigerator ^^| 


Laundry machlnea (hydrau- 


cars) ^^^^1 


lic 


Siding (wagon beds) ^^^^H 


Lawn swings 


Somnols ^^^^H 
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Stacker parU (farm ma- 

chlnerj) 
Tables (care) 
Tables (diDlne) 
Tables (faltcbea) 
Telepbones 
Tbresblng macbtnes 
Troughs (bakers') 
Trunks 
Type cabinets 



Vane slats (windmill) 
Veneer cores (organ cases) 
Veneer cores Iplaso) 
Wardrobes (inside) 
Washing machines (laundry) 
Well machinery 
Wheel slats (windmUI) 
Window screens 
Wood en ware 
Zither bodies 



REDWOOD 

Redwooti (Sequoia sempervirens) is a very 
soft, light, straight-grained softwood of great 
size and durability. Redwood is the strongest 
in proportion to its weight of any wood so far 
tested by the United States Forest Service. 
While in cross-breaking strength it is surpassed 
by a number of the stronger softwoods, redwood 
ranks close to longleaf pine in resistance to end- 
crushing. 

Redwood finds its largest use in general build- 
ing, and especially for siding and shingles, 
where its great durability is especially desir- 

TABLB Oe 
Factory Uses of R«dwood 

Purpose Per cent 

Mill Work 78 

PumpB and Wood Pipe 

Tanks and Silos 

Woodenware and NoTeltles 

Boxes and Crates 

Caskets and Coffins 

Furniture and Fixtures 

Other Uses 

ToW 



I 
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able. Redwood is also much used for mill work 
because of its comparative freedom from swell- 
ing and shrinking with atmospheric changes, 
after it is once thoroughly seasoned. 

The more important factory uses reported for 
redwood are as indicated in Table 99, 

Other common uses for redwood are for: 



Boat flaiBh 


Molding 


Caskets 


Musical iuBtrumentB 


Cabloets 


Patterns 


Coffins 


Porch columns 


D&lrymen's supplies 


Sash 


Doors 


fiigna 


Flasks 


Silos 


Fixtures 


Tanks 


Incubators 


windmills 


Interior finlBh 





SASSAFRAS 

Sassafras (Sassafras sassafras) is a soft hard- 
wood of medium weight and much durability. 
The supply of sassafras lumber is not large, but 
it serves good purposes where available. Nearly 
all of it goes into various forms of miTT work, 
and a small proportion into furniture and fix- 
tures. 

The reports indicate that sassafras is also 
used to some extent in the manufacture of novel- 
ties, souvenirs, and woodenware. 

SPRUCE 

Like the term "cedar," the word "spruce" 
covers a number of species both Eastern and 
Western. Important from the wood-using stand- 



a02 LUMBER AND ITS USES 

point are the red spruce (Picea rtibens), which 
is abundant in New England, and extends south- 
ward on the mountain ranges as far as North 
Carolina; black spruce (Picea mariana), which 
occurs in the northern part of the range of the 
red spruce and in the Lake States; and white 
spruce (Picea canadensis), which is the princi- 
pal spruce of the Lake States. These species 
are the largest source of wood for paper pulp, 
and also furnish all the spruce lumber manufac- 
tured in the East In the Rocky Mountain 
region, the spruce which is most manufactured 
into lumber is Engelmann spruce (Picea engel- 
mannij; while, in the Pacific Northwest, Sitka 
spruce (Picea sitchensis) is the chief source of 
spruce limiber. Of all these species, red spruce 
and Sitka spruce are by far the most abundant 
and important. 

The wood of the spruces is very light in weight, 
soft, even-grained, and easily worked, even 
exceeding white pine in this respect Spruce is 
stiff and strong in proportion to its weight. One 

TABLB 100 
Factorr Uses of SpmM 
PurpOBO Per Cent 

Mill Work *< 

Boxes and Crates 42 

Musical InHtruments 4 

Woodenware, Novelties, etc 4 

Tanks and Silos 1 

other Uses 4 

Total 100 
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of the most exacting demands among the Indus- H 


tries is that of wood for piano sounding boards; V 


and for this purpose spruce has long been the | 


chief supply. Recently spruce has found a 


new ■ 


' use in the manufacture of aeroplanes. 


1 


H The factory uses 


reported for spruce without fl 


V distinction of species are indicated in Table 100. fl 


Eastern spruce is 


credited in the reports with M 


being used in the manufacture of : 


■ 


Agricultural ImplemeiitB 


Mandolins 


^^^B 


AeroplsDes 


Match cases 


^^^^^H 


Boats 


Moldings 


^^^^^H 


Boat oars 


Molding flasks 


^^^^H 


Bowling allays 


Musical instruments 


^^^^^^1 


Boxes 


Novelties 


^^^^^^1 


Broom handles 


Organ pipes 


^^^^H 


Bungs 


Paddles 


_^^^^^M 


Butter tubs 


Patterns 


^^^^^^H 


Cablfl reels and spools 


Piano backs 


^^^^^1 


Camersa 


Piano benches 


^^^^^^H 


Canoes 


Piano cases 


'^^^^H 


Car sheathing 


Piano ribs 


^H 


Crates 


Piano sounding-boards 


^M 


Etoors 


Pipe organs 


^1 


Elevator platforms 


Player actions 




Farm machinery 


Berrlgeratora (Inside 


parti- 


Fiber board 


tlons) 




Fixtures, backing 


Scaffolding 


_ 


Fixtures, linings 


Ships 


^M 


Fixtures, office 


Bhiplap 


^H 


Fixtures, store 


Silos 


^^^^H 


Flag poles 


Skids 


^^^^^M 


Flooring 


Sleds 


^^^^^M 


Furniture (hidden parts) 


Spars 


^^^^^M 


Guitars 


Tables (Ironing) 


^^^^^^M 


Hay presses 


Tables (folding) 


'^^^^H 


Ice boxes 


Tanks 


^^^^^M 


I Intertor Bnlsh 


Tubs 


^^^^^M 


^ Keyboards 


Vehicles 


^^^^^M 


t 


Woodenware 


1 
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Sitka spruce is used for: 



Apparatus (plargrouDd) 
Balusters (porcb) 
Baskets 
BIlDda 

Breadboards 
Brooders (poultr;) 
Caskets 

Cornice bracketa 
DecklDB (boats) 
Door rrames 
Doors 
Purnlture 
Fixtures 
Ironing boards 
Ladders 
Organ parts 
Organ pipes 
Porch work 



PuUeTB 

Refrigerator rooms 

Refrigerators 

Ribs (mandolin) 

Rlba (piano) 

Rims (gnttar) 

Sash 

Scale parts 

BldlDg (wagon beds) 

Sounding-boards 

SoundlDg-boarda (guitar) 

Spars (boats) 

Store fronts 

Trunks 

Washboards 

Wbeel alaU (windmill) 

Windmill parts 

Window frames 

Wooden ware 



SYCAMORE 

Sycamore (Platanus occidentaUs) is a tough, 
strong wood, diflBcult to split. It has a beauti- 
ful figure when quarter-sawed, and would find 

TABLE 101 
Factory Uses at Sycsmore 

Purpose Per Cent 

Boxes and Crates 64 

Furniture and Fixtures IS 

Mill Work 

Butchers' Blocks 

Woodenware and Novelties 

Refrigerators and Kitchen Cabinets 

Musical Instruments 

Agricultural Implements 

Brooms and Car pet-Sweepers 

Other Uses 

Totol 100 
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'"'& much larger use were not the supply so lim- 
ited. 

The chief uses reported for sycamore are indi- 
cated in Table 101. 

Sycamore is used to some extent in the manu- 
facture of: 



Barber polei 
BarrelB (veneer) 
Basket parte 
BaakeU ((rult) 
Baaketa (vegetable) 
Beda (foIdlDg) 
Boat parta (row) 
Boxes 
Box shook B 
BruBb blocks 
Butcher blocks 
Cabinet work 
ClK^r boxes 
Cooperage stock 
Crating 

Fixtures (office) 
Flooring 
Famlturo 
Oultar bodies 



Handles 

Hoppers (fruit and vegetable) 
Horses ( merry-go-round) 
Ice boxes 
Interior finish 
Mandolin boxes 
Meat blocks 
Merry-go-round parts 
Packages (fruit and vege- 
table) 
Panels 
Piano backs 
Picture mouldings 
Refrigerators 
Tobacco boxes 
Trunks 

Veblcle bodies 
Veneer cases (piano) 
Washing machines 



■ TAIAARACE 

With the exception of longleaf pine, tamarack 
(Larix laricui^J is the heaviest and one of the 
strongest and toughest softwoods. It is rated 
among the more durable woods, and finds its 
largest use for general huilding purposes, and 
especiaUy for heavy timbers. 
Lmnber from Eastern tamarack is manufac- 
_ tured chiefly in the Lake States ; while the West- 
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produced chiefly in the region known as tbe ! 
"Inland Empire" — a section of common com- 
mercial interests comprising western Montana, 
northern Idaho, and eastern Washington. 

Larch is a close-grained, heavy softwood of 
moderate strength and stiffness. 

The government reports indicate that the fao* j 
tory uses for tamarack and larch, without dia* 
tinction as to species, are as sho%vn in Table 102. 

TABLE lOa 
PkCtory Dses ot TKOurmck 
Purpose Par Cent 

Mill Work 77 I 

Tankfl and Sllot , , . 8 I 

Boxes and Cratee 8 I 

P&ving &nd Conduite 4 

Car Constructlan 1 

Other Utea 4 

Total 100 

Eastern tamarack is used to a greater or lesa , 
extent for: 

Car conatructloa Molding; 

Boat floors Palls 

Boat keels RefrlEeraton 

Boat stringers Ship kaeea 

Boxes Sllot 

Cetltng Tanks 

Crating Tubs 

Culm pipe (mines) Water pipes 

BxcelHlor Windmills 

Flooring Woodwool 
Interior finish 

Western tamarack or larch is used for general 
building purposes, interior finish, boat frames. 
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keels, ribs, planking, and decking, door and win- 
dow casing, fruit and butter boxes, etc. 

TUPELO 

TXipelo (Nyssa aquatica) is one of the softer 
hardwoods of medium weight, close-grained and 
difficult to split, but with very good working qual- 
ities. It grows chiefly in the cypress regions, 
and is manufactured and graded by the same 
interests as cypress. Only recently has tupelo 
come into general notice, but its progress has 
been rapid, as will be seen from its present fac- 
tory uses as indicated in Table 103. 

TABLE 108 

FACtorr Uses of Tupelo 
Purpose Per Cent 

Boies aod Crates 6S 

Mill Work 13 

Tobacco Boxes 8 

Woodenware and NoveltleB 4 

Sewing Machines 3 

Laundr; Appliances S 

Furniture 3 

Agricultural Implements 1 

Otber Uses 7 

Total 100 

More detailed uses of tupelo include : 

Axles Cigar boxes 

Balusters ClothesplDS 

B&aksU CofflDS 

B«rry cups Crating 

Boxes Chairs 

Brushes Excelsior 

C&blnetB Felloes 

Celling Flooring 
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Fumltiirs 

Hop pen 

Huba 

Interior BnlBb 

Kitchen lafea 

Lard diahea 

LauDdr7 appliances 

Holding 

Hoalcal Inatrumenta 

Ox jokea 



Panels (carriage) 
Spokea 
Table legs 
Tobacco boxes 
TruQka 

Wagon bottoma 
Wagon tongues 
Washboards 
Woo den ware 



BLACK WALNUT 

The properties of black walnut (Juglans nigra) 
are too well known to need detailed mention. 
Black walnut is valued for its rich color, fine 
figure, and susceptibility to high polish. The 
most prized effects are produced by the careful 
manufacture of veneer from the burls and ap- 
parent deformities of the tree; and raw mate- 
rial of this character is so valuable as to be sold 
by the pound instead of the ordinary method of | 
measurement. 



Factorf Vsm of Btack Walnut 
Purpose Per Gsat 

Sewing Machines 33 

Musical Instruments SI 

Mill Work 19 

Furniture and Fixtures 10 

Firearms 

Caskets and Coffins 

Electrical Machinery and Apparatus 

Vehlclea 

Car Construction 

Other Uaea 3 

Total 100 
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Considerable of the best black walnut is 


^M 


ported to Europe in log form. The factory 


uses H 


reported for walnut in 


the United States 


are ^M 


in the proportions indicated in Table 104. 


^1 


Black walnut enters 


more or less into 


the ^^M 


manufacture of these articles: 


^^^H 


Air-gun Btocks 


Gunstocks 


^^^^^1 


Alt&ra 


Handles 


^^^^^M 


Automobile bodies 


Inlaid work 


^^^^^^H 


Barber clialra 


Interior finish 


^^^^^H 


Beuches 


Uacblne boxes 


^^^^^^H 


BlUiard cues 


Molding 


^^^^^H 


Bookcaeee 


NovelUes 


^^^^^^H 


Brush backs 


Organ cases 


i^^^^^H 


Bureaus 


Panels (veneered) 


^^^^^H 


Cabinet work 


Parquetry flooring 


^^^^^^H 


Canes 


Patterns 


^^^^^^H 


Card tablM 


Pianos 


^^^^^M 


Carpet-sweepers 


Piano actions 


^^^^^H 


Carvings 


Piano benches 


^^^^^^H 


Case work 


Piano cases 


, ^^^^^^H 


Caskets 


Piano players 


^^^^^H 


Chairs 


Picture frames 


^^^^^H 


Chair legs 


Pipe organs 


^^^^^^^M 


China closets 


Sash 


^^^^^^^M 


ChlDonlers 


Sewing machines 


^^^^^H 


Clock cases 


Show cases 


^^H 


Collins 


Sideboards 


^H 


Coucbes <leg«) 


Side tables 


^^^^H 


Desks 


Steering wheels 


^^^^^^H 


Doors 


Stools 


^^^^^^H 


Electrical appUsnces (bases) 


Tables 


^^^^^H 


Embalming boards 


Tool boxes 


^^^^^^H 


Fixtures (exterior parts) 


Umbrella handles 


^^M 


Plxtnrei. office 


Vehicles 


^^M 


Fisturee. store 


windshields (automobile) ^H 


Fretwood 


Wooden ware 


^^^^H 


Fn rait ore 




^^^H 


WILLOW 


^ 


The wood of the willows which attain tree 


1 
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is very light and soft, and, while neither stiff 
nor strong, is tougher than many heavier woods. 
Willow lumber is nearly all made from black 
willow (Salix nigra), and finds its largest use 
in the manufacture of boxes and crates. In bolt 
form, where abundant, willow is an important 
source of material for the manufacture of ex- 
celsior. Willow is also used in the manufacture 
of baseball bats, boats, furniture shelving, wagon 
beds, and artificial limbs. 

TUGGA 

In the Southwest, especially in Southern Cal- 
ifornia, the yucca (Yucca arborescens) attains 
real tree dimensions, although this plant would 
not ordinarily be considered a tree at all. It 
appears that the equivalent of nearly 200,CKK) 
feet of lumber is annually manufactured from 
yucca. The wood is very light in weight, fibrous, 
tough, and, when wet, pliable and easily molded 
into desired forms. 

Yucca finds its largest use in the manufacture 
of woodenware and novelties; but a consider- 
able quantity is also used in mill work in Cali- 
fornia, and, in that State, it is used very much 
more than any other material in the manufacture 
of artificial limbs, jackets, surgeon's splints, and 
corsets. 

MINOB SPECIES OF NATIVE WOODS 

A few of the numerous other native woods 
used to a small extent include the following : 
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AilanthaB, moiintam ash, and silver bell, for boxes and 
crates; blue beech, catalpa, and china tree, for vehicle 
parU; catalpa, china tree, kalmia, haw, mesquite, mul- 
berry, and sumac, for furniture; manzacita, mountain 
lilac, mountain mahogany, and orange, for noveltieH; 
mulberry, silver bell, and witch-hazel, for millwork. 

Since there are more than 500 tree species in 
the United States, it is obvious that, so far as 
numbers are concerned, only a few of them are 
mentioned in the foregoing pages. No species, 
however, has been omitted which is a consider- 
able soxirce of lumber supply or of much im- 
portance in general commerce. Many of the 
unmentioned woods are used in a small or local 
way for a large number of purposes, among 
which are novelties, turnery, etc. 

FOREIGN WOODS 

In the aggregate, the equivalent of about 100 
million board feet of the more costly woods is 
used annually in the factories of the United 
States, principally for the manufacture of fur- 
niture and for the finer, more expensive mill 
work, as well as for various decorative purposes. 
The total quantity of each of these woods im- 
ported is divided among the various industries 
in about the proportions which are indicated 
in Table 105. 

The only important foreign wood omitted from 
this table is Spanish cedar, of which about 30 
million feet is imported annually and practioally 
all used in the manufacture of cigar boxes. 
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TABIiB lOS 
Factory tTsea of Imported Wood* 



TURKISH BOXWOOD 
Purpoi« Per Cent 

WblpB. CanoB, and Umbrellas 88 

Firearms t 

SbutUee. SpoolB, and Bobbins B 

Other Unes 1 

Total 100 

WBST INDIAN BOXWOOD 

Profeulonal and Scientific Inatrumenta. . . . TS 

Shuttles. Spools and Bobbins IZ 

Musical Instruments 8 

Handles 4 

Other Uses 1 

Total 100 

COCOBOLA 

Handles 7S 

Professional and Sdentlflc Inatrumenta. . . . 
Other Uses S 

Total 100 i 

EBONY 

Whips, Canes, and Umbrellas ST 

Sporting and Athletic Qoodi 31 ^ 

Musical Instruments 11 J 

Mill Work 9 ] 

Brushes 

Tobacco Pipes I | 

Furniture 

Other Uses 

Totel IMi 



COMMERCIAL WOODS 
LIQNUH TITAH 

Fnmltura It 

Sporting &nd Athlatlc Oooda 96 

Pulleys &nd Coanyon 8 

Prof euloD&l and Sctsnllflc I: 
OUi«r Dbm 

Total 



HAHOOANT 

Fnnilturs and FlztnrM 47 

Hualcal InBtrumentB IT 

HIU Work 14 

Car CouBtructlon It 

CukeU ADd Coffloa t 

Ship and Boat BulldlnR * 

TsUclM 1 

Other UHB * 



Total 



FADOCK 



Car Conitruetlon St 

Mill Wotk U 

Fnrnltnn and Flxturea tt 

Olhar Vmaa » 

Total 100 

PRIMA VBRA 

Fnrnltnra and FlztnrM ft 

Hill Work tt 

SUp and Boat BnUdlBS 8 

Car Conatrnction T 

Otbar Uaaa 1 

Total 100 
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R08BW0OD 

PnrpoM P«rC«iit 

Prof6Ml<mal and Sdentlfle Iiiftnimeiiti. • • • 4( 

Fumltiire and Flztnrea 1^ 

Mualcal Instnimenta 10 

Car Constmetlon 

Sporting and Athletic Ooods 

Handles 

Bmslies 

Bonga and Faucets 

ArUfldal limbs 

MUl Work 

CarpetrSweepers 

Other Ui 



Total 100 

SATINWOOD 

Mill Work 50 

Furniture and Fixtures 84 

Musical Instruments 7 

Caskets and Coffins 7 

Other Uses t 

Total 100 



TEAK 

Ship and Boat Building S8 

Mill Work 12 

Car Construction S 

Sporting and Athletic Gk>ods 1 

Other Uses 1 

Total 100 
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CIHCASSIAN WALNUT 

Uill Work 43 

Furniture and Flxturea 32 

Musical Instrumenta 15 

Flrearmfl S 

8blp and Boat Building 1 

Sporting and Athletic Goods 1 

C a rpet-S weepers 1 

Other Uses 4 



ToUl . 



.100 



In addition to the foregoing, there are annu- 
ally used on the Pacific Coast several million 
feet of foreign hardwoods, among the more im- 
portant of which are Japanese oak and birch, 
Siberian oak, Philippine mahogany and other 
species, and Australian eucalyptus. Small quan- 
tities of many other foreign woods are also used 
for a variety of purposes. 

Under normal conditions, considerable pine 
lumber manufactured in northern Mexico is 
shipped across the border, while a large amount 
of Canadian white pine is marketed in the 
United States. 



FOREST PRODUCTS 

THE annual wood consumption in the 
United States takes from our forests 
approximately 23 billion cubic feet of 
wood, allowing for the waste which occurs in 
logging and milling operations. In round num- 
bers, we use yearly 100 million cords of fire- 
wood, 45 billion feet of lumber, nearly 15 billion 
shingles, over a billion posts, poles, and fence 
rails, 140 million cross-ties, over 2 billion staves, 
more than 150 million sets of heading, nearly 
400 million barrel hoops, 3 million cords of 
domestic pulpwood, 165 million cubic feet of 
round mine timbers, over 1,200,000 cords of 
wood for distillation and more than 1,000,000 
eords of tanbark. 

LUMBER 
The manufacture of lumber constitutes by 
far the largest single use of the forest. Big and 
little, there are nearly 50,000 sawmills in the 
United States. The making of lumber and tim- 
ber products gives employment to more labor 
than any other industry in the coimtry; while, 
in the point of capital invested and value of 
output, the manufacture of these products ranks 
third in our great industries — surpassed only 
by meat packing and the foundry and machine 
shop industries. 
According to the Censxis of 1910, which i 
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by far the beat canvass ever made of the indus- 
try, the total lumber production in 1909 was 
44,509,761,000 board feet, by 48,112 mills. 
Arranged in the rank of production, the output 
of the States which cut over one billion feet 
each, and the nmnber of mills in operation, 
were as indicated in Table 106. 


TABLE 106 
Nnmber and Output of Sawmills In the UoiU 

(CenBUBDt 1910) 

No. of 
States Sawmills 

Washington 1.143 

Louisiana 668 

UlflslBslppi 1,796 


»dSUt«e 

Million 
Board Feet 
3,863 
3,652 
2,673 
2,178 
2,111 
2,102 
2,099 
2.025 
1,899 
1,890 
1,691 
1,668 
1,473 
1,463 
1,342 
1.224 
1.202 
1.144 
1.113 
8,005 

44.610 


Arkansas 

Virginia 


2,060 

3.611 


Wisconsin 

OroBon 

Itlchlgan 

Alabama 

Minnesota 


1,261 

696 

1,323 

2,188 

746 


Pennsylvania 

Georgia 

Tennessee 

Florida 

CalKornla 


3.064 

2,083 

2,643 

491 

305 






Total 


48.112 


As nearly as can be estunated, the present 1 
annual lumber cut from the leading species of 1 
timber, and the States in which each is chiefly 1 
manufactured are indicated in Table 107. 1 
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XAfiLE lOT 
*--"! Lninbcr Production In tba Unlt«d 8 



Million Per 

Bd. Ft. Ceot UoBt Larsely Produced In 

Tellow Plae 16,000 36.9 L&., Mlsa.. Tez., N. C. Ala.. 

Ark.. Va., Pla.. Oa.., B. C. 

DoueIu Ftr 6,000 13.6 Waab., Ore.. CaL 

Oftk 1,400 9.9 W. Va., Tenn., Kj.. Va.. 

Ark., Ohio 

Northern Pine .... 3.000 6.7 Minn.. VU., Me., N. B 

Mich. 

Eutem Hemlock . . S.600 6.6 Wis.. Mich.. Pa., W. Va. 

Weatern Yellow Pine 1,400 8.1 Cal.. Ida., Waah.. Ore. 

Maple 1.200 2.7 Mich., Wla.. Pa., N, Y. 

Baatern Spruce . . . 1,100 2.6 Me.. W. Va- N. H.. VL 

CrpreM 1,100 2.6 La., Fla.. Qa., Ark. 

Tellow Poplar 800 1.8 W. Va., Tenn,. Ky., Va 

N. C. 

Red Oum 800 1.8 Ark.. Mtss., Tenn., I^. 

Chestnut 650 1.4 W.Va.. Pa.. Va.. Conn., N.C. 

Redwood 626 1.2 CalUorDla 

Beech 476 1.1 Mich.. Ind.. Pa., Ohio, N. 

Y., W. Va. 

Birch 426 1.0 Wis., Mich.. Me.. Vt., N. T. 

Weitem White Pine 400 .9 Ida.. Wasb.. Mont. 

Basawood 376 .8 Wla., Mich., W. Va., N. T. 

Cottonwood 360 .8 Mlaa.. Ark.. La., Ho. 

Elm 326 .7 Mich., Wis.. Ohio. Jnd„ Mo. 

Weatern LArch.... 300 .7 Mont.. Ida., Waeh. 

Weetern Spruce... 300 .7 Waah.. Ore., Col. 

Weatern Hemlock.. 300 .7 Waah., Ore., Ida. 

Hickory 300 .7 Ark., Tenn.. Ky.. Ohio, Ind. 

Aah 276 .6 Ohio. Ark.. Ind.. Tenn.. Wia. 

Weatern Cedar 260 .6 Wash., Ida.. Ore., Cal. 

White Fir 140 .3 Cal.. Ore.. Id*. 

Bugar Pine 140 .3 Calilornis 

Tupelo 140 .3 La.. N. C. Ala.. Va. 

Tamarack 12S .3 Minn.. Wis., Mich. 

Baatarn Cedar.,... 126 .3 Tenn., Va., Mich., Ala. 

Balaam Fir 100 .2 Me.. Minn., Vt.. Mich. 

Sycamore 66 .1 Mo.. Ind.. Ark., Tenn. 

Walnut 46 .1 Ohio. Ind.. Ky., 111., Me 
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ChWTT 


251 


W. Va., Penn., N. T.. Ohio 


Bnckara 


20 


Tenn., W. Va.. N. C. Ky. 












Oregon 


MKgnoUa, 


10 


LoulBlaaa 


LMlUt 


6 


Vft,, Penn., N. C. 


Rsd Fir 


6 


California 


Batternut 


3 


Tex.. Ind.. WlB. 


Cucumber 


3 


.2 W. Va., Va, 


DoEwood 


3 


Tenn., N. C. 


Hed Aider 


3 


Ore.. Waah. 


Perelmmon .... 


3 


Tenn.. Miss., Ark. 


Hackberry 


2 


III,. Mo,. Ind.. La. 


Alpine rir 


2 


Rocky Mt. region 


BUTerbell 


1 


Tenn eases 


Other Woods. . 


7 




Total 


-.44,650 


100 



The quantity of lumber produced in the four 
leading regions since 1850 is shown graphically 

Jin Fig. 12 (page 320). 
VENEER 

The manufacture of veneer has developed 
greatly in the last few years, and will ixndoubt- 
edly increase in the future, since the uses for 
thin lumber of this sort are rapidly expanding. 
While much high-class veneer is used for furni- 
ture, musical instrxmients, etc., there is a grow- 
ing demand for heavy veneer for the manufac- 
ture of boxes, crates, eases, drawer bottoms and 
the like. This explains the large amount of 
veneer made from such woods as yellow pine 
and Cottonwood. According to government 
reports, the amoimt of native timber used for 

A veneer in the United States in 1910 was as indi- 

■ cated in Table 108. 





1 


■ 




1 


1 


■ 


1 


1 


^^^^H 












320 




LUMBER AND ITS USES 


4 








1 M M M 














if 
t$ 

17 






rorAL LUiiQiR an 

SWCE 1850 

0/UJCftf/£T 

mane STATU /sj 

NOmnCASZRN STATIC tJS 
LAKE:yTAT£^ i%0 
3t^rn£M STATC:^ 3J(J 

atncR SfATc^ tio 

TOTAL /^JO 




/ 














1 














1 






















iS 






/ 














/■ 










9" 






















f 




























> 


( 


























































ft 












f 




















f 


























1 ,• 




,' 


s 










fl' 














f. 




i 








/ 
















^? 


•' 


















9 
4 
J 












^.' 




m\ 


I 


,- 


- 




•■^ 












^ 








■■/ 










■•,. 










/ 




/ 




/ 








/ 










— 






/ 




/ 




•i 




■^ 












i 
/ 
PI 

C 

that 
191C 
inT 






-^., 




-• 




A 


y 
















^ 









— 






















8. 
V 

OS 


r< 
ab 


U. Ch 

U-IOUH 6 

ely CO 
f shir 
porte 
el09 


art Showlns Amount ot Lumber Cut In tha 
ectlouB or the United States Bince 1860 

SHINGLES 

nnected with lumber production j 
gle manufacture. The Clensus o 
d the shingle output to be as show] 


1 




d 


■ 


b 


B 


















_» 


sfl 


■ 



Maule Last Dli. 



1^1^^ 





Norway Pine aod Paper Birch 



' Door of Curly Birch 

aid with White Holly 

imd Black Walnut 
H — Lumber and Its Uses 



TABLE lOS 
Wood Used for Veneer in the United States 

(Census of 1910) 

M. Feet 
Species ( Log Scale ) 

Red Gum 158,157 

Yellow Pine 40,824 

Maple 39,812 

Yellow Poplar 33,812 

Cottonwood 33,149 

White Oak 38,006 

Birch 27,623 

Tupelo 26,548 

Elm 17,272 

Basswood 11,003 

Beech 10,550 

Red Oak 9,769 

Spruce 6,271 

Walnut 2,724 

Sycamore 2,548 

Ash 2,356 

Douglas Fir 2,006 

Chestnut 1,736 

All Others 2,611 

Total 460,495 

TABLE 109 
Prodnctlon of Shingles in the United States 

(Census of 1910) 

Shingles 
Species (Millions) 

Cedar (Chiefly Western) 10,964 

Cypress 1,387 

Yellow Pine 1,294 

Redwood 507 

White Pine 283 

Spruce 147 

Chestnut 92 

Hemlock 76 

Western Pine 69 

Other 90 

Total 14,909 

821 
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OTHER PRODUCTS 

Cross-ties are cut chiefly from oak, yellow 
pine, Douglas fir, cedar, chestnut, cypress, 
tamarack, hemlock, Western pine, and redwood, 
in the order named, with 70 per cent of the total 
supplied by oak, yellow pine, and Douglas fir. 
Spruce, hemlock, and poplar form the leading 
pulpwoods. Slack bairel staves and heads are 
chiefly made from red giun, yellow pine, beech, 
elm, and maple; hoops, from elm; tight barrel 
staves and heads, from white oak. Two-thirds 
of the telephone and electric poles are of cedar, 
and the rest chiefly chestnut, oak, pine, and , 
cypress. Wood alcohol is made by the destruc- 
tive distillation of birch, beech, and maple; tur- 
pentine and rosin, by tapping longleaf pine trees 
and the distillation of the wood; and tannin is 
obtained from hemlock and oak bark and chest- 
nut wood. 



THE TIMBER SUPPLY 

FOREST REGIONS 

BOTANISTS and foresters subdivide the 
United States iuto five great forest 
"regions" characterized by faii'Iy definite 
forest types. These are the Northern, Central, 
Southern, Rocky Mountain, and Pacific regions. 
The Northern Forest. The Northern forest 
type extends from Maine across New England, 
New York, Michigan, and Wisconsin, to west- 
em Minnesota, with a prolongation down the 
southern Appalachians to the northern edge of 
Georgia. Originally the coniferous type pre- 
dominated in the Northern forests, and by far 
the most important species was white pine. 
Next to white pine, ranked hemlock, which was 
especially abimdant in Pennsylvania, Michigan, 
and Wisconsin; and associated with these spe- 
cies was Norway pine, spruce, cedar, balsam, 
and a large variety of hardwoods, the most 
important of which were maple, birch, bass- 
wood, beech, ash, and elm. 

The Southern Forest. Starting in New Jer- 
sey, and extending to the south and west over 
practically all of the Atlantic and Gulf States 
to Texas, -with a prolongation up from Texas 
across Arkansas to Southern Missouri, is the 
Southern type of forest, in which the yellow 
pines predominate, with longleaf pine the most 
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abimdant of any single species. In many local- 
ities within the pine belt, hardwoods are plenti- 
ful, especially the gums; while in the swampier 
regions, and particularly in Louisiana and 
Florida, large quantities of cypress are found. 

The Hardwood Forest. Lying between the 
Northern and Southern Forest, and reaching 
from the Atlantic seaboard to the Missouri 
river, is a great, irregular region in which the 
hardwoods abound to the exclusion of other 
epecies. It was here that the oaks, elms, hick- 
ories, walnut, yellow poplar, sycamore and 
other hardwoods were originally most abundant 
and attained their finest development. It is 
here, also, that the clearing of forests for agri- 
cultural development has gone the farthest, 
since hardwoods are generally found upon the 
richest types of agiieultural soils. However, 
the farm woodlots and many areas of larger size 
in this region still yield much timber for local 
use, and considerable for shipment to more 
distant markets. 

The Rocky Hountain Forest. Passing over 
the vast forestless area of the prairies and 
plains, we come to the Rocky Mountain region, 
with coniferous forests on most of its higher 
mountain slopes and plateaus. The bulk of the 
timber in these forests consists of Western 
yellow pine, with other pines, firs, and spruces, 
and — in the northern Rocky Mountain region — 
considerable quantities of larch. Western 
lock, cedar, and Western white pine. 
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The Pacific Forest On the Pacific Coast are 
found the heaviest stands of timber, and the 
largest individual trees ever recorded in histoiy 
or revealed by geological strata. From the sum- 
mits of the Cascades to the Pacific ocean in 
Oregon and Washington, and on the Coast range 
'' and the Sierras of California, are giant firs, 
cedars, spruces, redwoods, and pines, which for 
many years to come will be the most important 
source of timber supply for a large portion of 
the United States. 

The forest regions are outlined in Plate 37. 

AEEA AND STAND 

The best estimates indicate that the forest 
areas, and the quantity of standing timber 
available according to present standards of util- 
ization, within these five regions, are not less 
than the amounts shown in Table 110. 

TABLE 110 

Foreet Areea and Qnantltr ot Sundlng Timber in die 
United SWtes 

Area Stum page 
(Mmion (Blllloa 
Forest Re^lona Acres) Peet) 

NorUiern 90 270 

Southern 160 630 

Central 130 300 

Rocky HounUln 100 300 

Paclflo 80 1.300 

Total eeo 2,B0O 

As nearly as can be estimated on the basis of 
present knowledge, our 2,800 billion feet of 
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atanding timber is di\'ided among the various 
species as indicated in Table 111. 

TABLE 111 
Quantily of Staudlog limber of Vuions Species 

Species Billion Feet 

Douglas PIr 6&0 

Western Pine 476 

Southern Pine 876 

Western Hemlock 160 

Redwood 100 

Western Cedar 76 

Sugar Pine 60 

Othern Western Softwoods 86 

Cypress 40 

Other Eastern Softwoods 190 

Hardwoods 600 

Total 2,800 

FOREST OWNERSHIP 

Three main types of ownership hold our 550 
million acres of forest land. These are public 
forests, farm woodlots, and the larger private 
holdings. Public forests include the State and 
National Forests and Parks, and timber on the 
mireserved public domain and on military and 
Indian reservations. 

The National Forests aggregate about 160 mil- 
lion acres, and are chiefly in the Rocky Moun- 
tain and Pacific States. They were created by 
the withdrawal of public land from private entry 
and sale. Within the last few years, however, 
the National Government has entered upon the 
policy of purchasing timber lands in the Eastern 
moimtains, where forest growth is considered 
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necessary for the protection of watersheds at 
the heads of navigable streams. Under this 
policy, extensive purchases of forest land 
(chiefly cut over) arc being made in the White 
Mountains and the southern Appalachians. 

The principal state forests are in the East. 
New York has approximately 1,500,000 acres in 
its State Park. Pennsylvania has something 
like a miUion acres in forest resei-ves ; Wiscon- 
sin, about 400,000 acres; and a few other States, 
comparatively small forest resei-vations. 

The farm woodlots amount to about 190 mil- 
lion acres. As their name implies, these tracts 
are chiefly the smaller areas of timber land 
owned by the fanners in the eastern half of the 
United States. They averajje, perhaps, 30 acres 
in area, and, while not a large source of com- 
mercial timber supply, are very important for 
local use. The Census placed the value of their 
output in 1909 at 195 million dollars. 

The third type of forest ownership is that of 
the larger private holdings, amounting to about 
200 million acres, and contains at least 75 per 
cent of the merchantable standing timber in the 
country. Naturally, these holdings in general 
contain the best of the standing timber in the 
United States, since private capital always 
seeks the best investment. 

A TIMBER FAMINE? 

There has been much talk to the effect that 
timber famine is impending in the United 
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States. 'Whether this is true or not depends 
entirely upon what is meant by the term 
"famine." If it means that our timber supply 
will be completely exhausted in 30, 40, 50, or 
even 100 years, then we can say positively that 
there will be no timber famine. If, on the other 
hand, the term means that, compared with pres- 
ent conditions, our supply of standing timber 
will be reduced, and the price of Imnber higher 
within the lifetime of men now living, then we 
can say with equal truthfulness that there will 
be a timber famine. The question is purely a 
relative one. Up to the present time, timber 
of almost every species and grade has been 
cheap and abundant In the future, some kinds 
will be scarcer, and some grades higher priced. 
On the other hand, there will be a comparatively 
lai^e supply of the common grades of building 
lumber for many years, and the competition of 
other materials will be a strong factor in hold- 
ing prices to a level which will make most forest 
products available for a multitude of purposes. 
Such data as can be secured indicate that the 
amount of timber now standing in the United 
States, estimated at 2,800 billion feet, is per- 
haps one-half the quantity that existed in the 
country before clearing for settlement and cut- 
ting for lumber began. Our annual consump- 
tion of sawed timber products now averages 
approximately 50 billion feet a year. If the 
stand is 2.800 billion feet, it furnishes cutting 
for 56 years at the present rate. As a matter 
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of fact, however, more than 2,800 billion feet of 
lumber will be sawed from the present stand of 
timber. In some regions there will also be no 
inconsiderable increment thi-ough natural repro- 
duction or growth. Our annual per capita con- 
siunption of lumber, which has been ranging 
close to 500 board feet, will eventually drop 
somewhere near to the Geraian level of only 48 
board feet. This will greatly reduce the demand 
upon our remaining supply of timber, and help 
make it sufficient for all legitimate needs. 

These statements do not imply that there 
should be any lack of effoi-t to protect our forest 
resources. On the contrary, they requii-e the 
expenditure of great sums of money and years 
of patient care to bring them into proper con- 
dition. The conservation of our natural 
resources means making the best possible pres- 
ent use of them, while safeguarding their repro- 
ductive power for the future. Fortunately, our 
forest resources are easily reproduceable. The 
question of forestry is largely one of the best 
utilization of land surface. Land which will 
yield the highest return imder agriculture will, 
through economic development, find its use in 
agricultiu-e. Land which will yield the best 
return when forested — and this includes land 
chiefly incapable of ordinary forms of cultiva- 
tion — vnM ultimately be the soxxrce of our tim- 
ber supply. 
^ So far as present knowledge permits the 
^Uassiflcation, it is believed that our forest area 
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of 550 million acres contains 200 million acres 
of practically mature timber; 250 million acres 
partially cut and burned over, on which there is 
sufficient natural reproduction to insure a fair 
second growth; and, finally, 100 million acres 
80 severely cut and burned that, unless supple- 
mented by planting, there will be no succeeding 
forest of commercial value. 

Our potential forest area is large enough to 
supply all the timber of every kind that we need 
if it is rightly handled. Here is a field which 
for years to come will afford great opportimity 
for the activities of both statesmen and forest- 
ers. Although foiir-fifths of the present timber 
supply is privately owned, it is highly probable 
that 100 years hence the bulk of the timber then 
existing will he in public forests. Because of 
the long-time investment required, the hazard 
involved, and the relatively low interest rate 
obtained from forestry, private capital is not 
likely to engage in timber growing on a large 
scale. This makes it necessary that eventually 
the National and State Governments si 
become the more important timber owners. 



1 



PERMANENT ADVANTAGES OF 
WOOD 

THE clever and persistent advertising given 
to many substitutes for wood and timber 
might lead the reader to think that in a 
few years lumber will be either unnecessary or 
unobtainable. Wooden sidewalks went out of 
fashion long ago; wooden buildings and shingle 
roofs are not pennitted in restricted sections of 
cities; boxes of paper and fiber are used in place 
of boxes formerly made of boards; steel passen- 
ger and fi'eight cars and concrete eulvei-ts and 
bridges are common; while structures of con- 
crete, brick, or tile are found on the farms, and 
steel row-boats glide about the pleasure parks. 
As a matter of fact, wood has been so cheap and 
abundant iu the United States that it has been 
used for a multitude of temporaiy purposes, 
and often for purposes for which other prod- 
ucts are better suited. 

Another stage of economic development has 
now been reached. Wood is taking its place as ' 

one of the finer materials, and the coarser uses I 

are being given over to coarser products. This 
makes it possible to have a relatively larger 
supply of wood for the purposes for which it is 
unquestionably the most suitable matenal. No 
doubt, also, some of the present use of substi- 
tutes is a temporary fad, and public favor will 
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eventually return sensibly to the earlier mate- 
rial 

The permanent advantages offered by wood 
may be summed up as follows : 

(1) Its general availability. Wood is a natural prod- 
uct more widely distributed and more easily obtainable 
than any other structural material which the earth 
affords. The multiplicity of purposes for which it is 
used is surpriBing, even to those best informed upon the 
subject. A recent study of the wood-using industries 
of Illinois showed that in the factories of that State 
white oak is used for 276 distinct purposes; that hard 
maple has 164 functions in these same factories; that 
birch is used in the manufacture of 154 different articles; 
and that red oak, longleaf pine, red gum, yellow poplar, 
white pine, and basswood are each used for 100 to 140 
different purposes. Moreover, the new uses developed 
for wood yearly through discovery and invention, offset 
to some extent the lessened demand because of substi- 
tutes in other directions. For example, the use of wood 
block paving is rapidly increasing. 

(2) Wooden structures can be altered and moved, or 
built over, more easily and cheaply than can structures 
of any other material. 

(3) Wood is very strong for its weight, compared with 
other structural materials. The average weight of the 
woods ordinarily used is some 30 pounds per cubic foot; 
that of iron and steel is 14 to 15 times as much. This 
is a great advantage in handling. A bar of hickory 
greatly surpasses in tensile strength a bar of steel of the 
same weight and length. Similarly, a block of hickory 
or longleaf pine will sustain a much greater weight in 
compression than a block of wrought iron of the same 
height and weight. Indeed, practically any piece of 
sound, straight- grained, dry wood is stronger than steel, 
weight for weight. Moreover, wood will sustain a far 
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greater distortion of shape than metal, without suffering 
permaaent injury j while, of course, no such distortion 
can be sustained by either concrete or clay products. 

(4) Wood is easily worked with common tools, while 
to work the metals requires special tools and much 
power and time. Anyone with saw and plane and auger 
can build a structure of wood ; an ironworker is a skilled 
mechanic whose services come high. 

(5) Wood is a non-conductor of heat and electricity, 
as compared with metal; and of moisture, as compared 
with ordinary concrete and brick. These are points for 
serious consideration in home building. They also ex- 
plain why we prefer to sit on wooden seats, work at 
wooden desks, and eat at wooden tables. 

(6) Wood does not contract and expand with changes 
of temperature, while its tendency to shrink and swell 
with atmospheric conditions can be completely overcome 
by proper seasoning and painting; hence wood can be 
made to "stay where it is put." 

(7) Wood has a varied and beautiful figure with which 
no other material can hope to compete, for furniture, 
house trim, and general decorative purposes. It gives 
ft comfortable, homey atmosphere that can be obtained 
in no other way. 

(8) Wood offers a combination of strength, tough- 
ness, and elasticity not possessed by any other material. 
Imagine, if one can, a base ball bat, a golf club, or an 
Bx handle of anything but wood. 

No matter how great may be the iiiroada of 
substitutes, wood will continue to be an essen- 
tial component of articles of necessity, of lux- 
ury, and of sport. We shall always have it with 
us, and such increase in its cost as may be 
brought about by natural causes will only serve 
to make the many intrinsic qualities of wood 
more highly appreciated. 



SOURCES OF INFORMATION 
ABOUT TIMBER 

THE general public has little idea of our 
timber supply, and even the manufactur- 
ers and users of forest products have no 
conception of the abundance of information that 
can be obtained simply for the asking. The 
Forest Service of the United States Department 
of Agriculture has for many years collected 
information upon the forest resources of the 
United States, and upon the properties and uses 
of wood, which is freely given to all inquirers. 
Moreover, the several associations of lumber 
manufacturers throughout the country freely 
supply information upon their own pai*ticular j 
products. 

ASSOCIATIONS OF LUMBEE 
MANUFAOTUEEBS 

The more important of the associations of 
lumber manufacturers, together with their head- 
quarters and the woods with which they deal, 
are given on page 38. In addition to setting 
standards for lumber grades and sizes, these 
associations are valuable sources of information 
upon trade customs and the uses of lumber. 
They are not selling organizations; but an 
inquiry directed to them will promptly bring 
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reply stating where and of whom any given 
ttoduct may be purchased. Several of the asao- 
iations conduct extensive advertising cam- 
Jaigns to increase the demand for their prod- 
Kts; and from them the prospective timber 
iscr may obtain a great deal of interesting infor- 
lation put up in attractive form, as well as 
unples of the various woods, from which their 
piaUty and structure may be judged. 

THE NATIONAL FORESTS 

The National Forests contain one-fifth of the 
Jresent timber supply of the United States, and 
nil become increasingly important as time goes 
m, since they are so managed as to insure a 
permanent timber crop. All timber which can 
be cut from the National Forests without 
impairing watershed protection, or a future 
crop of timber, is freely offered for sale. The 
location of these forests is indicated on the map 
I Plate 38. The magnitude of the government 
nber holdings, and their potential supply of 
(rest products, are but little appreciated by 
be general public. Every forest is in charge 
T local officers, who execute the regulations aa 
) timber cutting, stock grazing, etc., and among 
fehose chief duties is the protection of the tim- 
er from fire. 

' The National Forests are divided into six main 
oups for administrative purposes. Inquiries 
tonceming them may be addressed in eadi case 
I the District Forester nearest to the locality 
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Another series of tests is upon axles, spokes, cross- 
arms, poles, and other manufactured articles, for the 
purpose of demonstrating the fitness of various speciea 
and grades of material for these uses. 

The fourth series of mechanical tests is for the pur- 
pose of studying the effect of preservative treatments, 
methods of seasoning, ^reproofing, and similar processes, 
■ Upon the properties of wood. 

Physical Properties of Timber 

A knowledge of the physical properties of wood is 
Decessary in a large number of industries, and essential 
to the investigation of problems relating to the season- 
ing and pre8er\'ing of timber. The physical properties 
of wood which are given especial attention at the Madi- 
■on laboratory include density, shrinkage, heat conduc- 
tivity, and ability to absorb water and other liquids. 
The seasoning of timber is probably the most important 
single step in the transformaliou of wood into usable 
form, and much material is annually lost because of 
poor seasoning methods. It is the purpose of the Serv- 
ice investigations to assist in the introduetion of better 
methods of seasoning ; and much has been accomplished, 
especially in the devising of a scientific dry-kiln. 

Another important tine of study is that of the relation 
of the structure of wood to its physical properties. This 
is a subject upon which there is far too little information. 
For example: Two pieces of white oak of apparently 
like quality, from adjacent trees, were recently received 
at Madison. So far as could be determined by all ordi- 
nary means, the two pieces should have been of equal 
Strength ; yet, when tested, one piece was found to be 
twice as strong as the other. There seemed to be no 
explanation for this peculiar result until sections of the 
::two pieces of wood were put under the microscope, when 
It was quickly discovered that the fibers of the stronger 
piece were twice as long as the fibers of the weaker 
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piece. This was b pecaliarity of tlie growth of an indi- ' 
vidual tree, just aa odc boy of a family may be stroo^r 
than another, although the two are reared under exactly 
tbe eame conditions. 

Wood FresenratioQ 
The statisticians say that 126.000.000 cubic feet of 
wood were given preservative treatment in 1912; so 
there is no need to discuss the importance of a thorough 
understanding of timber-treating materials and the proc- 
esses by which they are applied. The work of the Serv- 
iee laboratory along this line has already been very 
extensive, and recently it has gone a step further to 
include a study of methods by which wood may be ren- 
dered fireproof. Legislation against wood as a building 
material in cities is becoming bo general that it will be 
completely banished from many places where it is most 
Qseful and economical unless a method can be devised 
of making wood fireproof at reasonable cost. 

Co-OperatioQ with the Public 
n ia the policy of the Forest Products Laboratory to 
secure as fully as possible the co-operation of the indus- 
tries most directly concerned with the problems under 
investigation. In some cases, where the resulting work 
is of much value to the co-operating firm, a charge to 
cover part of the coat is made by the Service; in other 
caBGH, where the investigations are of an experimental 
nature and of general value, the services of the labora- 
tory are entirely free. At all times, the laboratory fur- 
nishes, either by letter or through its publications, much 
useful information upon a wide variety of subjects. 

The officers in cbarge of the laboratory are 
of the highest type of public servants whom it 
is always a pleasure to meet or to coi-respond 
with. Auy manufacturer of forest products 
consumer of wood who has difficulty of any 
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in the handling of his material, will find it worth 
■while to lay his problems before the Forest 
Service experts. The chances are that he will 
get help, and get it promptly. 

FOREST SERVICE PUBLICATIONS 

Questions relating to the quantity, kind, and 
distribution of the timber supply of the United 
States, to the annual output of lumber and other 
forest products, to forest planting, to forest 
management, and to the National Forests, should 
be directed to the United States Forest Serv- 
ice, Washington, D. C. Such inquiries always 
receive prompt and courteous attention. More- 
over, the following publications of special inter- 
est to the users of forest products can be 
obtained from the Government Printing Office at 
the nominal price mentioned. 

Remittance should be made to the Superin- 
tendent of Docujnents, Washington, D. C., by 
postal money order, express order, or New York 
draft. If currency is sent, it will be at sender's 
risk. 

Postage stamps, foreign money, uncertified 
checks, defaced or smooth coins, wiU positively 
not be accepted. 

Forest Service Bnlletim 

No. 
10. Timber. Elementary diseussion of charact eristics 

and properties of wood. 10c. 
13. Timber Pines of Southern United States, With 
discussion of Btmcture of their wood. SOo. 
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104. 



105. 
106. 
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Check List of Forest Trees of the United States, 
their Names and Ranges. 15c. 

Western Hemlock. 30c. 

Woodaman's Handbook. 25c. 

Hardy Catalpa. 1, Hardy catalpa in commercial 
plantations; 2, Diseases of hardy catalpa. 40c. 

New Method of Turpentine Orcharding. 20c. 

Seasoning of Timber. 25c. 

Woodlots. Handbook for owners of woodlands in 
southern New England. 15c. 

Cross-Tie Forma and Rail Fastenings. With spe- 
cial reference to treated timbers. 15c. 

Red Qum. With discussion of mechanical proper- 
ties of red gum wood. 15e. 

Loblolly Pine in Eastern Texas. With special ref- 
erence to production of cross-ties. 5c. 

Effect of Moisture upon Strength and Stiffness of 
Wood. 15c. 

Grades and Amount of Lumber Sawed from Tel- 
low Poplar, Yellow Birch, Sugar Maple, and 
Beech. 10c. 

California Tanbark Oak. 15c. 

Wood Preservation in the United States, 10c. 

Commercial Hickories. 15c. 

Forests of Alaska. 25c. 

Protection of Forests from Fire. 15c. 

Forest Resources of the World. 10c. 

Preservative Treatment of Poles. 15c. 

Properties and Uses of Douglas Fir. 15c, 

Uses of Commercial Woods of the United States. 
Part I — Cedars, Cypresses, and Sequoias. 10c. 

Uses of commercial woods of United States. Part 
II — Pines. 15c, 

Principles of Drying Lumber at Atmospheric Pre»- 
sure. With humidity diagram, 5c. 

Wood Turpentines. 15c. 

Wood-Using Industries and National Forests of 
Arkansas. 5c. 

Preservation of Mine Timbers. 10c, 

Tests of Structural Timbers. 20c. 

Mechanical Properties of Western Hemlock. 15c. 

Possibilities of Western Pines as Sources of Naval 
Stores. lOe. 

Forest Fires. 10c. 
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118. Prolonging Life of Cross-Ties. 15c. 
122. Mechanical Properties of Western Larch. 10c. 
126. Experiments in Preservative Treatment of Red-Oak 
and Hard-Maple Cross-Ties. 20g. 



Forest Service Ciroolars 

No. 
36. Forest Service, What It Is, and How It Deals with 

Forest Problems. 5o. 
40. Utilization of Tupelo. 5e. 

46. Holding Force of Railroad Spikes in Wooden 
Ties. 5c. 
102. Production of Red Cedar for Pencil Wood. 5c. 
111. Prolonging Life of Mine Timbers. 5c. 
132, Seasoning and Preservative Treatment of Hemlock 
and Tamarack Cross- Ties. 5c. 
6, Seasoning and Preservative Treatment of Arbor 
Vitae Poles. 5c. 

140. What Forestry Has Done. 5c. 

141. Wood Paving in the United States. 5c. 

142. Tests of Vehicle and Implement Woods. 5c. 

146. Experiments with Railway Cross- Ties. 5c, 

147. Progress in Chestnut Pole Preservation. 5c, 

151. Preservative Treatment of Loblolly Pine Crosa- 

Arms. 5c. 
164. Properties and Uses of Southern Pines. 5c. 
166. Timber Supply of the United States. 5c. 
177, Wooden and Fiber Boxes. 5c, 
179, Utilization of California Eucalyptus. 5c. 
187. Manufacture and Utilization of Hickory. 5c. 
9, Strength Values for Structural Timbers. 5c. 

192. Prevention of Sap Stain in Lumber, 5c. 

193. Mechanical Properties of Redwood, 5c. 

194. Progress Report on Wood-Paving Experiments in 
Minneapolis. 5c. 

3. Absorption of Creosote by Cell Walls of Wood. 
Forest Products Laboratory Series. 5c. 

B. Commercial Creosotes. With special reference to 
protection of wood from decay. Forest Prod- 
ucts Laboratory Seriea. 10c. 

210. Yield and Returns of Blue Gum, Eucalyptns, in 
California. 5c. 

211. Qreenheart. 5e. 
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212. 
213. 



214. 



Circaflgian Walnnt. 5c 

Mechanical Properties of Woods Grown in the 

United States. Forest Products Laboratory 

Series. 5c. 
Tests of Packing Boxes of Various Forma Forest 

Products Laboratory Series. 5c. 



There is no reason why any person who 
intends to use wood for any purpose may not 
learn promptly and authoritatively the best 
wood to use, and where to get it, if he will take 
the trouble to address a letter to either the 
United States Forest Service or to the lumber 
associations mentioned in this book. 
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224 

Insulator pins and brack- 


334 
214 


Laboratory at Madison, 




Publications of 339 






Furniture and fixtures, 






Lumber used for 171 








Joints In pavements 


128 


Grading ot lumber -.,.33, 39 


KllnM!rylng 76 


80 


Diagrams for 37 






Syatems of 38 






Grading maple, beech, and 


Knots, Covering 


Si 


birch flooring 131 

Grading oak flooring .... 137 




72 
72 


Kinds of 65 


Grading structural tlm- 






bera 62, 70, 74 
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Graining 109 






Grains in wood 71, 9G 


Laboratory, Forest Service 336 | 




Larch 67.273 


306 .■ 




Laundry appliances, Lum 
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ber used for 
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Laurel, Factory uses of... 


273 1 


Handles. Wood used for.. 178 


Lengths ot hardwood 




Hardness of woods ....Z8. 29 


Lignum vitae 


313 1 


Hardwood 11 


Linseed oil 


1 
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Load tests, Haxlmam zs 

Ix>cust 273 

I'ODBJeaf pine 66, 290, 294 

Lumber, Bulletinn 334 

CoDsumpUon ..1S7, 316, 338 
Cut In various BectlooB. 320 
Cut In U. S., Chart of. . 320 
OradeB of ...33, 39, 131. 137 
Manulacturera, Associ a- 

I'ons or 38, 334 

Prices, see Prices 
Production of ..317, 318, 320 

Slies of 43 

Lumborlag la U. 8. ...316, 320 



Machine constnictlon, 

Lumber used lor 192 

Magnolia, Factory uses of 275 

Mahogany 313 

Maple, Species and lactory 

uses of 276 

Maple flooring. Grading . . 131 
Matches. Wood used for. . 187 

Medullary rays 6 

Mining Industry 316,320 

Mill products 317, 318, 320 

Modulus of elasticity. .23, 24 
Modulus of rupture. , .17, 31 

Moisture, Effects of 28 

Moldings, Lumber for 194 

Mountain ash. Factory 

uses o( 311 

Mulberry. Factory uses of 311 
Musical Instruments. Wood 

used (or 180 



Nailing flooring . .131, 134, 139 

Norway pine 67, 290, 294 

Noveltlee, Wood used tor. 175 



Oak. Species and factory 

Oak flooring. Use of 143 

Grading and bIecs 137 

Laying 139 

Uses of grades 138 

Oak floors. Care of. ..140, 142 
Oil SnlBh for floors 101. 142, 146 

Orange wood SH 

Oregon ash 2S1 

Osage orange 288 
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Pftdouk, Factory uses ot . . 31J 
Painting, see Poluta 

PalnU and stains 93 

Architectural speclBco- 

tlons 105 

Enameling lis 

FlUers. Paste and liquid. 95 
Flre-retardant paints ... 153 

Floor Cnishes 

..97. 101, 118, 119, 134, 142 

Graining 109 

Linseed oil 94 

Natural flnlah for soft- 
woods 110 

on flniBb for floors., 101, 142 

Pajntiog exteriors 104 

Painting floors 101 

Painting Interiors 109 

Shellac, Use of ..94. 99, 110 

Shingle Btalna 102, lOS 

Staining esterlore 107 

Btalning hardwoods 118 

Staining softwoods 111 

Stains 96, 102, 108 

Varnish finish 

96.100,111,113. 141 

Wax flnlah tor floors 99. 141 

Waxing hardwoods 115 

Partition, Sizes ot 49 

Patterns. Lumber used tor SOS 



PUtenu, Standard 

46.47,48. 

Pavementa. Block, In U, 8. 1 

ElBBentiaU 1 

ExpatiBioa Jotnta 1 

PiUers 1 

Foundadon 1 

Specifications tor 1 

Paving blocka. Wood, see 

Pavemente, Block 
t^vlns materials. Lumber 

used for 1 

Pereimmon 2 

Picture framee. Lumber for 1 
Pine, Spec lee and facto rr 

uses of 2 

Pine floors, Finishing 1 

Pipe, Lumber used for 1 

Pitch pockets 66, 

Pitch streak 

Pith nya 

Planing mill products 1 

Platee. List of 3 

Playground equipment.... 2 

Plumbers' woodwork 2 

Poles 3 

Economy of treating ... 
PollBblog, Bee PalnU 

Poplar. Yellow 2 

Porosity of wood 

Preservation of wood... 83, 1 

Bluing of timber 

Borers, Protection from. 

Creosote 

CreoBOliDg plants 

Savings effected 

Prices. Lumber 1 

Comparative building 

costs 1' 

Mill prices 1 

Relative price fluctua- 
tions of lumber, food. 
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Printing materials 218 

ProfeBBlonal Instruments.. 201 

Properties of wood 11. 336 

Publications, Forest Serv- 
ice • 33B 

Pulleys, Lumber used for. 201 

Pulpwood 322 

Pumps, Lumber used for.. 198 



Radford on flnlahlng floors 97 

On relative costs 164 

Red gum, Factory uses of 264 

Red heart 85 

Redwood 67, 300 

Refrigerators 185 

Reports 224, 339 

Rings, Annual 6 

Rollers for shades and maps 189 
Rosewood. Factory uses of 314 

Rosin 332 

Rot 66, 84 



Saddles, Wood used for... 212 
Sap gum, Factory uses of. 265 

Sapwood 7 

Sassafras, Factory uses of 301 
Satinwood. Factory uses of 314 
Sawmills In U. S 316, 317 

Output of, Chart 320 

Scientific Instruments 201 

Seasoning of timber 76 

Alr-drylng and kllU'^ry- 

Ine 76 

Sewing macblues 198 

Shakes 66, 70 

Shearing strength ..22. 23, 126 
Shellac. Uses of ...94, 99. 110 

iShlngle stains 102.108 

Shingles. Paints for 153 

Shingles, Manufacture 320. 321 

Shipbuilding 183 

Bhlplap, Standard sUes of 58 
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Shipping weights 

Shlpwornis. Protection rron 


67 
1 90 


Summerwood f^| 


Sycamore, Factory uses of SO^H 


Shoe lasts. Wood used for. 


19S 


^H 


Shortlesf pine 66, 290, 


, 297 
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Shrinkage o( wood 


32 
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ShuttleB. Wood used for.. 


195 
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Siding, Standard size* ot. . 


49 


Aeroplanes. Wood used 


Signs and Buppllee 

Silos, Lumber used for 






181 


Agricultural Implements. 


Silver bell, Factory uBea of 311 


Wood used for 178 |_ 


Slies ot lumber 42. 


44 


Alder, Red. Uses of 237 J 


Of flooring 133. 


137 


Annual wood consump- ^M 


Skewers. Wood used for.. 
Softwoods 


215 
11 


tlon IBS ^ 


Apple wood. Uses of 228 


Shipping welghU of 67, 


68 


Artidclat limbs. Wood 


Southern yellow pine 




used for 223 


86. 290. 


291 


Ash. Factory uses of ... 229 


SpeclfleatioDB lor bridge 




Athletic coods, Wood tor 206 


and treetle timbers 


68 


AutomobUea, Lumber for 200 


For structural tim- 




Balm of Oilead. Factory 


bers 62, 

For wood block paving. 


68 
126 


uses of 232 


BasBwood, Uses of 232 


Speciflc gravity... 13, IB. 


31 


Beecb, Factory uses of . 23S 


Spools. Wood used for 


1S6 


Birch, Factory uses of.. 237 .^ 


Sporting goods 


204 


Black gum, Uses of 264 ^| 


Springwood 


« 


Black walnut, Uses ot. .. SOI^I 


Spruce 67, 


301 


Boat building, Lumber ^M 


Stains, see Palnta 




used for 188 ^" 


Steaming of lumber 


79 


Bobbins, Wood used for. 196 


Stiffness of wood 


33 




Strength of wood 




Wood used for 194 


S. 14, 19, 21, 31 


. 60 


Boxes and crates. Ltun* 


Relation to weight. ..18. 


19 


ber naed tor 171 


Ot paving blocks 


126 


Boxwood, L'ses of 312 


Of timbers 


60 


Brooms, Lumber for.... 221 


Structural timbers 


60 


Brushes, Wood used tor 210 


Bridge and trestle 


68 


Buckeye, Uses of 241 


ClasslBcatlon of 64, 


74 


BungB, Wood used for.. 207 


Grading rules ...62. 70, 


74 


Butcher blocks. Wood for 216 


' Sizes of 62. 


63 


Butternut, Uses of 248 


Tests. Forest Serrlce... 


76 


Canes, Wood used for . . 221 


Structure of wood 


8 


Carpet-sweepers, Lumber ^^ 


Stumpage In U. S. ...325, 


330 


used for 2S1,^H 


Sumac. Factory uses of. . . 


311 


Car construction, Lum- ^^H 


Stuumer cutting 


79 


ber used for 17'l^^| 
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Caskets, Lumber lor. . . . 1S6 
Cedar, Factory ueea of.. 245 
CbeiTj, Factory uses of. 248 

Chestnut, Uses of £50 

Circassian walnut, Fac- 
tory uses ol 316 

ClockB, Lumber for 217 

Cocobota, Uses of 312 

Coffins, Lumber used for IS6 
Conveyors, Lumber for,. 201 
Cottonwood, Uses of . . . . 261 
CruBfalng strength of 

woods 20 

Cucumber, Uses ol 263 

Cypress, Factory uses of 2G4 

Dogwood, Uses of 2G6 

Douglas nr, Uses of 2G7 

Dowels, Wood used for.. 211 
Ebony, Factory uses of. . 312 

Elasticity of woods 24 

Electrical apparatus, 

Lumber tor 209 

Elevators, Lumber for.. 212 

Blm, Factory uses of 258 

Eucalyptus. Ubcb of 261 

Excelsior, Wood used tor IS7 
Faucets, Wood used for. 207 

Fir, Factory uses of 263 

Firearms, Lumber for. .. 222 
Flasks, Lumber used tor 204 
Foreign woods, Uses of. . 312 
Pumlture, Lumber for. . 173 

Hackberry, Uses of 267 

Handles, Wood used for 179 

Hardness of woods 29 

Hardwoods, Sizes of . . . 66 
Hardwoods, Shipping 

welgbU of 69 

Harness, Wood used tor 213 

Hemlock, Uses of 268 

Hickory. Factory uses of 270 
Holly, Factory uses of.. 272 
Hornbeam, Uses of 272 
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Impact resistance testa. 27 
iDBUlator plus and brack- 
ets. Wood used for 21S 

Larch. Factory uses of.. 306 
Laundry appliances, 

Lumber used tor 189 

Laurel, Factory uses of 273 
Lignum Titae, Uses of. . . 313 
Load testa. Maximum.. 26 
Locust, Factory uses of. 274 

Lumber cut In U. S 320 

Lumber production. An- 
nual, In U. S 318 

Machine construction. 

Lumber used tor 193 

Magnolia. Uses of 276 

Mahogany, Uses of 313 

Maple, Factory uses of. 277 
Matches, Wood used for. 188 
Modulus of elasticity... 24 
Modulus of rupture... 17, 31 
Moldings, Lumber tor. . . 196 
Musical tnatrumentB, 

Wood used for 181 

Novelties, Wood for 176 

Oak, Factory uses of... 282 
Osage orange. Uses of. . . 288 
Padouh, Factory uses of. 313 
Patterns, Lumber tor. . . . 206 
Pavine materials. Lum- 
ber used tor ISl 

Persimmon, Uses of.... 289 
Picture frames, Lumber 

used for 196 

Pine, Factory uses of .. 291 
Pipe, Lumber used for. . 199 
Playjtound equipment. 

Lumber used for .... 214 
Plumbers' woodwork, 

Lumber used for .... 208 
Poplar, Yellow, Uses of 298 
Prices, Mill, of lumber.. 160 
Prima vera. Uses of . . . , 313 
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Strength of moist wood. SI ^| 


^H 


ber used tor 219 


Stumpage In U. S S2S 
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ProfesBlooal Instrumentfl, 


SycamoK, Uses of 304 
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Wood used for 202 


Tamaracb, Uses of 306 


^^^^ 


Pulleys, Lumber for.... 201 


Tanks, Lumber used for 182 
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^^ Pumps, Lumber for 199 


Teak, ractory useaot... 314 M 
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^K Satlo ot bending sirengtb 


Timber cut in V. S 3S0 H 
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^B to weight of woods... 19 


Timber. Standing. . .325. 826 ^ 


^^^1 


^B Red sum. Uses ol 265 


Tobacco boxes, Lumber ^H 
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^B Redwood. Uses ol 300 


used for 197 ^B 
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^H Refrigerators, Lumber for 186 


Tobacco pipes. Wood tor 223 ^H 
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^r Hollers for shades and 


Toothpicks, Wood for. . . 188 ^M 
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maps. Lumber for 190 


Toughness tests 26 


^^f 


Rosewood, liaea of 314 


Toys. Lumber used (or.. 203 


^H 


Saddles, Wood used for. 213 


Trunks, Lumber used for 192 


^B 


Sap gum. Uses of 26B 


Tupelo. Factory uses of. 307 


^V 


Sassafras. Uses of 301 


Turkish boswood. Uses of 312 


^B 


SatinwoDd, Usee of 314 


Umbrella sticks. Wood for 221 


^v 


SawmlllB, Number and 


Valises, Lumber used for 192 


^K 


output of. In v. 8 317 


Vehicles. Wood used tor 175 


^H 


Sclent inc Instruments, 


Veneer. Production of. . . 321 


^^ 


Wood used for 202 


Walnut. Black. Uses of. . 308 
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Sewing machines. Lum- 


Walnut, Circassian, Usea 
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ber used for 198 


of 316 
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Shearing strength 22 


Weighing apparatus. 
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Shingles, Annual pro- 


Lumber used for 22(t 
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Weight of moist wood. . . 31 
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Shipbuilding, Lumber for 183 


Whips. Wood used for.. 221 
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Shuttles, Wood used for 196 


Willow. Factory uses of. 310 
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Signs, Lumber for 218 


Wood blocks. Longitudi- 
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Silos, Lumber used for.. 182 
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Sizes of lumber 44 


Woodenware. Wood for. . 176 
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SlMB for maple, beech. 


Yucca, Factory usea of. . 310 
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Tamarack. Defined 67 


^H 
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Ties, Rallroftd, TreatlDK.. 91 
Timber. Bulletins 334 


Weight of wood 




9, 13, 15. 19. 31 
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Conaumptlon of. 316, 320, 328 


Relation to strength.... 
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Famine Impending? 327 
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Mechanical properties, . . 336 


West Coast Lumber Mfrs 




Pbyaical propertlea 337 


Association. Rules for 




Preservation of 338 


structural timbera 
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Standing 325. 326. 330 


, Western pine 67. 291 
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Supply of. In U. 9 323 


Whips, Wood used tor 
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Timbera, Structural, see 
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Structural timbers. 


White pine 67. 289 
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Tobacco boxes, Lumber for 197 


Willow, Factory uses of.. 
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Tobacco pipes. Wood for.. 223 


Winter cutting 
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Toothpicks. Wood used tor 187 


Wood, Consumption of 167 


316 


Toughness of woods 26 


Figure of 
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Future of 
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Trees. Growth of 6 


Mechanical propertlea. . 
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Permanent advantages.. 
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Useful properties of... 
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Uses of commercial woods 226 


Weight ot 9 


19 
322 


Wood alcohol 


Uses of lumber. Special... 167 


Woodenware, Wood for.. 
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Commercial 
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Varnish, see Paints 


Foreign, used In U. S... 
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Varnishing Boors 141.144 
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Vehicles. Wood used tor.. 174 




Veneer. Manufacture.. 319, 321 


Tellow pine floors. Finish 
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Tellow Pine Mfrs. Assocla 
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tural timbers 
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Wane 66 
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Water. Effects of, on wood. 28 


Wax finish for floors 
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Zinc chloride as a preserva 
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Weighing apparatus, Lum- 
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Zinc oxide 
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Offwtoted red onk, Beetlon S4 
Craoaotlag bf eyllndir 

m«lliod tt 

Creoeotlng tatM-post bntti SS 
CrtOMtlnt bf op«i4ank 

UMthod tS, S4 

CrtOMtlnff planto In U. 8« « tl 
CroMHMCtlont of trees, 
showlnf UsBues, medul- 
lary rare, ete 4, 5 

Croee-eectione of pine, 
Bhowlnf epringwood 

and ■ommerwood 8 

CroBs-sectlons of loge, 
showing rings, heart- 
wood, and sapwood..2, 8 
Cypress shingles from 

Washington's home... 28 

Douglas fir forest 11 

Drying rooms In factories. 81 

Dry-KUns, Battery of.... 19 

IPactory Interiors . 80, 81, 82, 88 

Figures of wood 1 

Flooring. Tellow pine and 

oak 28 

Floor, Maple. In dance hall 27 

Forest products laboratory 89 

Forest regions of U. S 87 

Handles for paint brushes. 82 

KnoU 8. 9, 10 

Laboratory, Forest prod- 
ucts, at Madison, Wis. 89 
Longleaf pine. Dense stand 12 
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Old wooden houses 20 

Pavement, Greosotod block. 

Laying 26 

PaTlng block, Creosoted ... 26 
Piling destroyed by teredo 24 

Piling lumber 35 

Pine, White, Second- 
growth. Stand of 18 

Pine logs. White, Load of 14 
Pine, Western yellow. 

Stand of 14 
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Pitch streak 10 

Railroad tie attocked by 

fungi 25 
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Sawmill Interior, Timber 

construction 27 
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modem, contrasted.... 7 
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Torch teste showing flre- 
retardlng effects of 
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Veneered door 86 

Wood, Figures of 1 
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